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TWIN HORNETS 

power the D C~4 


With a mighty roar the DC-4 takes to the air . . . 5600 horse- 
power unleashed for action! The world's largest commer- 
cial land transport is powered by four Twin Hornets, latest 
in a long line of dependable Pratt & Whitney engines. 
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VULTEE JOINS THE ARMY 

The VULTEE YA-19 three-place airplan 
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Continuous demand for graduates 
proves the soundness of 
Parks training for you • • 



SALUTES HANFORD’S 


PHENOMENAL 

growth! 


"The Chief Line of the Mid-Continent Area” 
Soars to New Heights Under New Management 


industry o 


Hanford Airlines. 

In two short years, under the 
present management, service has 
been extended to Tulsa, and today 
includes the Silver Arrow flight, a 
direct through service between 
Kansas City, Omaha, Sioux City 
and Minneapolis. 

All Hanford Chiefliners are Lock- 


heed Electra 10-passenger ships, and 
all are fueled with Texaco Aviation 
Gasoline, lubricated with the New 
Texaco Airplane Oil. 

To get the kind of service from 
your ships that Hanford has to de- 
liver, get in touch with Texaco. 
2108 warehouse plants assure 
prompt delivery. 

The Texas Company, Avialion 
Division, 135 East 42nd Street, New 
York City. 


NEIF TEXACO AIRPLANE OIL 
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'ricycle amphibian gear, now 
optional on the Consolidated PBY 
adds another factor of versatility to 
this super-performance ship. Useful 
load remains exceptionally high, with 
no impairment of range, maneuver- 
ability or speed. 

AVAILABLE for EXPORT 

Detailed Brochure on Request 
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Manufacturers Report Assembly 

Costs Cut Up To 50% . . . 

Even when working in an awkward position or on pre-finished parts, 
it's safe to use faster driving methods. The screw dings to the driver, 
the driver can’t slip from the screw, and the screw can't go in crooked. 
Freedom from burrs saves an extra filing operation. Result: 10 to 30 
minutes saved each assembly hour. 

Workers, foreman and cost departments all agree that "It’s faster, 






The vital parts of an aircraft’s heavily burdened motor performance but keep the cost of upkeep 

power plant must be endowed with super-tough- down to a minimum. For these reasons, Nickel 

ness and super-strength. The materials that most Alloy Steels are used in the construction of every 

satisfactorily meet these requirements are the well-known airplane engine both in this country 

Nickel Alloy Steels. Their resistance to fatigue, and abroad. Consultation on problems involving 

stress and wear not only assure dependable the use of alloys containing Nickel is invited. 


THE INTERNATIONAL NICKEL COMPANY, INC., 67 WALL ST., NEW YORK, N.Y. 



OLDEST AMERICAN 
AERONAUTICAL MAGAZINE 

Aviation 


- l — ■ & * 




Contents for Vol. 37, No. 8 

AUGUST 1938 










» This industry can ill afford the 
loss of a man like Harry Wetzel. He 
was not only a mainstay of the Doug- 
las organization, but was active in pro- 
moting the industry’s best interests 
everywhere. Later in this issue will 
be found the details of his career, but 
we cannot let this occasion pass with- 
out expressing our sense of personal 
loss with his passing. 

» We are especially glad that 
Harry Wetzel was able to see the 
first successful tests of the DC-4, for 
we know how much he himself had 
put into that development. The na- 
tion-wide broadcast on July 7th from 
the cockpit of the big ship was a fit- 
ting tribute to the man who had 

struction. 

» Going west on TWA not long 
ago, fell in with Carl Cover. We 
were delighted to hear from him per- 
sonally of the excellent behavior of 
the ship as a whole, and were very 
much interested in his account of the 
action of the tricycle landing gear. 
What he told us confirmed our feeling 
that before many years pass most of 
our landings and takeoffs will be made 
from undercarriages of that type. 

» And since then we have had an 
opportunity to get some three-wheeler 


What's in This Issue 
Story o! the month i». ol course, the 
Hughes Flight and we are particularly 

follow will be found Mr. Hughes' own state- 



veloped by Irving Metcalf and the Fair- 


experience when we flew the latest 
Model N Waco at Floyd Bennett Field 
several days ago. Through the 
courtesy of Ed Erickson we were per- 
mitted to make several flights in his 
personal ship under the coaching of 
Jack Loesing, one of his pilots. After 
making only one demonstration take- 
off and landing, Jack threw the wheel 
over and said, "Here, you do it” 
Since most of our flying during the 
past twelve months has been riding 
around in the back seat of transports, 
we took over with some reluctance, 
but the minute we pushed open the 
throttle and started down the runway 
any fears that we had vanished en- 
tirely. It was no trick at all to bring 
her up to flying speed and lift her 
off as naturally as you could pull an 
automobile away from the curb. In 
the air she was really beautiful to 
handle. Under Jack's coaching we 
brought her in at 1,000 ft. over the 
end of the field, flipped the flaps down, 
dropped the speed to 80 m.p.h., and 
simply sat tight while the field came 
up in our face. Just a bit of a flare 

were rolling along the runway almost 
before we realized that we had touched 
ground. When a ham-handed pilot 
can land the first time around with as 
little trouble as that, there is certainly 
no reason why everyone should not 
be able to do it. It was a very con- 



In THE Pacific International Air Races, held at Oakland Calif., 15 out of a possible 
16 winning pilots used Kendall, The 2000 Mile Oil, in their planes. That 93.75% of the winners in these 
grueling contests of speed and endurance relied upon Kendall Oil for dependable lubrication is conclusive 
proof of Kendall’s quality. Kendall is refined exclusively from Bradford, Pennsylvania Crude ... the 
costliest crude in the world. Special Kendall refining processes develop to the full its native lubricating excel- 
lence. The premium quality oil thus obtained is protected from contamination by individually numbered, 
refinery-sealed cans. You will find Kendall, The 2000 Mile Oil. at most airports throughout the country. 


KENDALL REFINING COMPANY, BRADFORD, PENNA. ■ KENDALL REF. CO. OF CANADA, LTD., TORONTO 


vincing demonstration and re-affirmed 
our conviction that the three-wheel 
boys have really got something. 

» Everyone in this aviation business 
should make a point of visiting the 
Naval Reserve base in his vicinity 
every once in a while, for the quality 
of work done and the ship-shape way 
in which ground and flying equipment 
is kept is an inspiration to anyone 
who has anything to do with aircraft. 
Lt. Commander Roland P. Kauffman, 
new skipper of the U.S. Naval Re- 
serve base at Floyd Bennett is cer- 
tainly to be congratulated upon the 
appearance of the base — but the same 
can be said of all Naval Reserve bases 
that we have ever seen, from Miami 
to Seattle. 

» Although book notices are not 
normally a part of this Department, 
we got such a kick out of reading 
Commander Edward Ellsberg's “Hell 
on Ice" that we want to mention it in 
passing. The story of the voyage and 
loss of the “Jeanette” and the tragic 
story of Commander DeLong and his 
party, point up the sharp contrast be- 
tween Arctic exploration in the past 
and the present. Frozen in the ice. 
the “Jeanette” drifted aimlessly at the 
mercy of the ice-pack, only to be 
crushed after eighteen months. After 
the loss of the “Jeanette” the crew by 
tremendous effort and terrific hard- 
ship could make good only a mile or 
two a day over the ice fields. Stack 
this up against the recent flights of 
the Russians over the Pole and of the 
work of Ellsworth and Sir Hubert 
Wilkins. And in the near future it 
is not impossible that Moscow-New 
York air liners will be passing on 
regular schedules over the Lena Delta 
where disaster finally overtook the 
DeLong party. 

» Following the style recently set 
by Hall Hibbard, Vance Breese, well 
known test pilot, retired to the Good 
Samaritan Hospital in Hollywood, for 
an appendectomy. At last reports he 
was doing well. Removal of one very 
unhealthy appendix disproved Vance's 
long standing contention that repeated 
terminal velocity power dives and 9G 
pull-outs had caused his appendix to 
shrivel up and vanish from fright. 

» The New York University Club 
was the scene of a pleasant little din- 
ner on July 6th, given by the brothers 
Townsend and Nicholas Ludington to 
give Jack Bartow an opportunity to 
demonstrate to air line and insurance 
executives the advantages of his con- 



trol-light landing system. Chief fea- 
ture of the scheme is to provide light- 
ing of uniform intensity along the 
plane of the center line of a runway. 
The Bartow scheme eliminates con- 
fusing interference of flood lights, and 
is said to be fog penetrating to a re- 
markable degree. Plans arc under 
way to make a test installation of Bar- 
tow lighting at Indianapolis under the 


supervision of the Bureau of Air 
Commerce. Details of the system will 
be available in an early issue. 

» In one of the large eastern cities 
an ordinance has been passed to name 
the municipal airport, now under con- 
struction, in honor of the mayor. 
Being familiar with the experience of 
a large southern city in a similar case, 
we’d like to suggest naming the air- 
port after it has been completed. In 
this other case the politician for 
whom the airport was named came 
into great disfavor with the citizenry 
a few years later and it was decided 
to change the name of the airport. 
An investigation showed that the 
politicians name had been stamped in 
every brick and cut into the stone 
work of every building, worked into 
the tile design of the floors, and 
woven into the linen and etched into 
the glasses of the restaurant. The 
citizens had the choice of leaving the 
name unchanged or building a new 




aviation 




In no other form of transportation does so complete a change of conditions 
and of mechanical functions take place as at the moment of ground con- 
tact in an airplane. In this instant the shock of landing impact has been 
absorbed. Here flight characteristics become unimportant; accurate steer- 
ing and quick, smooth stopping become vital. Up to a dozen tons must be 
stopped from mile-a-minute speed in a few seconds. The pilot's feet have 
sought his brake pedals in anticipation. He applies pressure judiciously, 
firmly. Air and ground resistance both affect his direction; he varies his 
braking pressure to compensate, bringing the great plane to a smooth, 
perfectly controlled stop. He steers with his Bendix Brakes. They respond 
with utmost nicety and tremendous effect, because Bendix engineers, 
with the fund of facts on landing gear design and performance at their 
disposal, have done a proper job. They stand eagerly ready to do the 
same for every aircraft builder. 

BENDIX PRODUCTS DIVISION 

OF BENDIX AVIATION CORPORATION • SOUTH BEND, INDIANA 


WHEELS DOWN. ..THEN LANDING IMPACT... 

THEN fe>uJzuuj,! 


BENDIX 

AIRPLANE WHEELS • BRAKES • PILOT SEATS • PNEUDRAULIC SHOCK STRUTS 



» In recent years the Boeing Com- 
pany has developed a novel custom 
in regard to their large airplanes. As 

flight test Company officials announce 
to an amazed aeronautical world that, 
shucks, they are building a bigger 
and better design in the shops already. 
At first we thought Boeing had this 
giantism complex because their engi- 
neers didn’t like working with deci- 
mals, or because of a factory full 
of ex-structural-steel workers who 
couldn't handle metal less than a half 



» A few years ago this column 
waged what appears to have been a 
successful campaign to educate news- 
paper writers on certain matters per- 
taining to vision. In reporting the nu- 
merous attempts to break the auto- 
mobile speed record at Daytona Beach 


or on the Bonneville salt flats the 
favorite phrase of the newspaper men 
was that the car flashed past them so 
fast it could be seen only as a blur or 
a streak. To help correct this sad 
condition we offered to provide ob- 
servers from the press boxes at the 
National Air Races who were able to 
see airplanes quite plainly as they 
passed the stands at speeds about a 
hundred miles an hour faster. 

Now it seems we must take these 
reporters in hand again as lately they 
have had every mass flight of air- 
planes "darkening the skies.” We've 
witnessed many mass flights in our 
time, some of which involved nearly 
all the airplanes of the Army and 

the skies darkened. On the contrary 
we recall being able to read news- 
print clearly, and being able to see 
gents of such willowy proportions as 
C. B. Allen and Shorty Schroeder 
easily at distances of one hundred 

Probably the air forces of Soviet 
Russia and some other European 
powers could do a better job of sky- 
darkening if they flew all of their 
ships at once but even then we doubt 
if any chickens go to roost or emer- 
gency squads of lamp-lighters rush 
through the city streets. 

So, if reporters persist in using 
this phrase in the future, we’re go- 
ing to write hot letters to their edi- 
tors demanding information on just 
how many foot candles of illumination 
was lost. 


the custom to commemorate heroic 
accomplishments with memorials 
which feature perpetual flames, — to be 
kept lighted for all eternity. If the 
patriotic societies of this country ever 
consider a joint memorial for all of 
the pioneering aeronautical flights 
which have been made we are going 
to suggest a minor variation of this 
time-honored scheme of perpetual 
fires. We think it would be much more 
appropriate from an aviation stand- 
point to have a statue of Grover 
Whalen, with his hand extended in a 
welcome greeting, and with a perpetu- 
ally fresh carnation in the lapel but- 
ton-hole of his sartorially perfect 
ensemble. 

» Historical Question Now that 
we have air-cooled engines of 1,500 
hp in our commercial airplanes and 
probably still higher ratings available 
for military airplanes, who remembers 
the days when everybody agreed that 
air-cooled engines were probably 
alright up to about 200 hp, but liquid- 
cooled engines would be necessary for 
any powers above that? 

» Also Historical In these days of 
automatic, controllable, full-feather- 
ing, constant-speed, slinger-ringed, 
superheterodyne, hot-and-cold-running- 
water propellers, many Early Birds 
probably wish for a return of the 
good old days when propellers were 
whittled out in his spare time by that 
fellow down in the end hangar, — and 



the best propeller was the one giving 
the highest reading on a spring scale 
tied to the tail of the ship. 

» An Associated Press dispatch 
tells of an agreement between Great 
Britain, France and the United States 
to set tile limit of battleship size at 
45,000 tons and of guns at sixteen 
inches. If the purpose of this an- 
nouncement was to impress any po- 
tential enemies who are showing 
signs of getting uppity, we think a 
good publicity man could have im- 
proved it. For instance these powers 
could have agreed just as easily that 
each battleship have only two planing 
steps on the hull and carry not more 
than six four-engined flying-boat 
bombers on catapults. 
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The Appoint — "mints with the hOle." 

The long awaited White House announcement 
of personnel for the Civil Aeronautics Commission left 
us in a flat spin. We were prepared, of course, for a 
certain amount of deviation from ideal in the makeup of 
the Commission. A perfect lineup would have been 
too much to hope for. We were optimistic enough, 
however, to think that there would be enough general 
strength in the makeup of the Authority to more than 
offset the weaknesses. But adding up the scores as char- 
itably as possible, the aviation talent in the C.A.A. 
sloshes about like a gallon of gas in an empty tank. 

The fine Italian hand of Jim Farley seems definitely 
in evidence in the debacle. He has simply added an- 
other notable chapter to his anti-aviation record. But 
that the appointments are one hundred per cent wrong 
is, of course, as unlikely as their being completely 
right. It is the shocking lack of balance in the Com- 
mission that knocked us for an inverted loop. 

The choice of administrator was a real surprise. The 
man who is ultimately responsible for such highly tech- 
nical matters as passing on the design and airworthiness 
of aircraft, of issuing pilots' licenses, of supervising 
radio installations on airways, and airports, should at 
least have had some prior contact with such matters. 
Mr. Hester has done an excellent job in his own field, 
but his experience has been entirely in the legal aspects 
of the Treasury and other government departments. 
True, he did yeoman service in drafting the Lea bill and 
doubtless deserved consideration, but his background 
would suggest an assignment as legal adviser, or even 
as a member of the Commission, rather than the job 
of its chief executive. His intimate knowledge of the 
processes of government should be an asset. Mr. Hes- 
ter has a doubly difficult job on his hands of selling 
himself to a skeptical industry and then proving that 
he will carry out his assignment according to his own 
fights, and not as a rubber stamp for the White House. 

With the selection of the chairman we have less 
criticism. As the creator and exploiter of “Life- 
Savers” Mr. Noble is a man whose proven business 
and executive ability can contribute a much needed 
element into aviation affairs at the moment. At least 
he has had some contact with the industry through his 
financial activities and ownership of several airplanes. 
With a properly balanced Commission behind him his 
fresh approach could be a tremendous asset. 

Little objection can be raised over the appointment of 


Bolldoted. Sikorsky, and Dougins. All but the Consolidated hays 


Harllee Branch. He has had long and useful experi- 
ence with the air mail and can make a real (although 
specialized) contribution. His appointment was ex- 
pected and will doubtless be generally approved by the 
industry. He knows little of the technical aspects of 
airplane operations, however, and his obviously close 
connection with Boss Farley is a bit disturbing. 

Mason is the only member who has had any really 
adequate aviation experience, but it has been pretty 
much one-sided, confined almost exclusively to Pan 
American’s problems in the Caribbean. He has ex- 
ecutive talent and business ability however. 

The other two appointments look pretty doubtful as 
far as aviation is concerned, and are chiefly responsible 
for throwing the commission so completely out of bal- 
ance toward the political side. Mr. Ryan is a former 
Federal Power Commission lawyer (allegedly a Left 
Wing New Dealer with a yen for public ownership) 
but with no aviation experience whatsoever as far as 
we can discover. Mr. Hinkley claims a long standing 
interest in aviation, is known to be a persistent airline 
rider, and once had an interest in a now defunct flying 
service in Ogden, Utah. Latterly he has been WPA 
Administrator for five western states, and is said to be 
a pal of Harry Hopkins. At best, his total aviation 
record could be outweighed by a hundred more qualified 
men that we could name. The substitution of one sound 
aviation man of long experience for either of these two 
would have restored a certain semblance of balance to 
the whole, and would have changed the situation. 

The safety board appointments, however, make some 
sense. Botfi Hardin and Smith are men of practical 
experience, one as an airline pilot (as required by the 
law), and the other as an airport engineer (WPA). 
Much will depend on the third appointment. A trained 
aeronautical engineer with sound practical experience 
would round out the safety board very neatly — another 
politician would ruin it. A technically strong safety 
board which sees in its duties a great deal more than 
investigation of accidents, can, as a technical advisory 
body, do a great deal to bolster up the Authority. 

Well, the law is now the law, and the Commission 
is now its administrator, and we are going to have to 
live with both of them for a long time (unless the 
Senate refuses confirmation next January). Instead 
of being able to take off immediately on a new program 
of aviation for America as we had confidently hoped, 
at best we have got on our hands another long-term 
educational job that must be completed before any 
really worth while results can be expected. We will 
all have to be extremely patient and extremely coopera- 
tive, as it will take this Commission a long time to get 
its feet on the ground and find out what this business 
is all about. 



91 Hours, 8 Minutes, 
10 Seconds 


Everybody's World is a little different this month 
thanks to aeronautical progress. Even the housewife of 
Keokuck, Iowa, who will never travel farther than 
Chicago has remade her picture of the formidableness of 
the earth’s distances. If that young Hughes can get to 
Siberia in less time than it takes Cousin Gertrude to 
drive down from Duluth, why, it makes Europe and 
all those foreigners seem like they were just living over 
in the next state somehow. 

To the people who travel for business, for pleasure, 
for education, air transport is some shades surer, safer, 
dramatically more swift. As the world's air lines take 
up what is now certain to be their last pre-scheduled 
season in the North Atlantic, the world conquest of the 
airplane has been driven into the public consciousness 
like a spike hammered into a cigarbox. 


Aviation has spared no effort to bring its readers the 
complete professional background of this Event-of-the- 
Year. On following pages are articles on Hughes radio 
and weather forecasting set-ups. On page 49 is a 
description of one of the trip’s prime navigation assets — 
the Fairchild-Maxson position reckoner. In the Avia- 
tion News is a complete review of the flight’s aeronau- 
tical background and lessons together with a number of 
photographs of various phases of the flight. 

Meanwhile there could be no editorial comment we 
could make of half the stature of Hughes' own sum- 
mary of his feat as he delivered it over NBC in response 
to his New York ovation. It might stand for all time as 
the professional airman’s evaluation of the achievements 
of the individual aviator. 

Gentlemen we give you Mr. Hughes. 


I am not very good at making 
speeches, and I have consented to 
make this one only because there is 
one thing about this flight that I would 
like every one to know. It was in no 
way a stunt. It was the carrying out 
of a careful plan and it functioned be- 
cause it was carefully planned. 

We who did it are entitled to no par- 
ticular credit. We are no supermen or 
anything of that sort. Any one of the 
airline pilots of this nation, with any 
of the trained army or navy navigators 
and competent radio engineers in any 


one of our modern passenger trans- 
ports, could have done the same thing. 
The airline pilots of this country, who 
in my opinion are the finest fliers in 
the world, face much worse conditions 
night after night during every Winter 
of scheduled operations of this country. 

If credit is due any one, it is due the 
men who designed and perfected to its 
present remarkable state of efficiency 
the modern American flying machine 
and its equipment. If we made a fast 
flight, it is because many young men 


schools, worked hard at drafting tables 
and designed a fast airplane and navi- 
gation and radio equipment which 
would keep this plane upon its course. 
All we did was to operate this equip- 
ment and plane according to the in- 
struction hook accompanying the ar- 

The most advanced and newest 
equipment developed by navigators and 
radio engineers furnished me with such 
accurate information as to the position 
of the plane at all times that I esti- 
mate for the total trip we traveled 


only twenty miles more than a direct 
course between the various points at 
which we stopped. 

The airplane was fast because it was 
the product of over 200,000 engineer- 
ing hours. Young men trained mostly 
at the California Institute of Tech- 
nology, working in a factory in Cali- 
fornia, put in 200,000 hours of 
concentrated thought to develop that 
machine. 

Flying at all times at the altitude 
which was most favorable to the op- 
eration of the plane with the load 
aboard at that particular time — the load 
naturally varying continually as the 
fuel was consumed — and using the 
amount of horsepower at all times 
which would give the greatest range, 
we completed this flight without at any 
time using more than 590 of 625 horse 
power per engine approved by the De- 
partment of Commerce for normal 
cruising. In other words, this was in 


no way a race or a straining of the 
machine or its engines. The airlines 
of this country, using those same mo- 
tors, cruise frequently at 625 horse 
power. 

There is one thing about the flight 
which pleases me more than the actual 
time which elapsed, that is the fact 
that we made no unscheduled stops, 
we arrived at every destination within 
a few minutes of the time which we set 
as our arrival time. . . 

Further than that, I hope that this 
flight may have served in a small way 
to re-establish the United States in 
friendly competitive flying activities 
to the point it once held. The airplane 
was invented and originated in the 
United States, yet since then, the coun- 
tries of Europe have taken from us one 
by one every record of major im- 
portance. 

The speed record for seaplanes is 
held by Italy, the speed record for land 


planes by Germany, the altitude rec- 
ord is held by England, and Russia, 
with its magnificent flight of last year, 
will probably hold the distance record 
for a long time to come. 

If this flight may have demonstrated 
to Europe the fact that American en- 
gineers and American workmen can 
build just as fine and just as efficient 
an airplane and its equipment as any 
other country in the world, then I cer- 
tainly will feel it has been well worth 

And if possible through this the 
European nations may realize, even 
a little more than they already do, 
that our planes are inferior to none, 
and if our sales of airplanes to Euro- 
pean nations may increase only a little 
bit, thus putting to work more men in 
the aircraft factories in this country, 
then I shall feel more than ever that 
the flight was worth while. 
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T O CET THE COMPLETE RADIO PICTURE 
of the Hughes flight, it is neces- 
sary to cover it from two different 
points of view. The first, perhaps of 
the greatest interest, is the installation 
in the plane itself. The second covers 
the arrangements made for contact 
with the plane from the ground. 

The installation in the airplane is 
one of the most complete ever at- 
tempted and was designed to fit all 
circumstances that could possibly be 
foreseen at the beginning of the flight. 
To accomplish this a wide variety of 
requirements was set up and equip- 
ment developed and planned to best 
fit them. The thing of most importance 
was to always have available, com- 
plete duplicate equipment to take care 
of any failures and it is for this rea- 
son that three transmitters were taken 
on the plane. 

The main transmitter was a 100-watt 
affair designed and built by the Hughes 
Aircraft Company. This transmitter 
operated on CW, ICW and radio 
phone. It operated on 18 crystal con- 
trolled frequencies, ranging from 23,100 
kilocycles to 333 kilocycles. The audio 
system employed 100 per cent plate 
modulation and was designed to min- 
imite motor noise. This transmitter 
was located within easy reach of the 
operator in the forward radio com- 
partment so that normal frequency 
changes could be made in minimum 
time. It was this transmitter that was 
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used throughout the flight for almost 
all communications work and relay 
broadcast work. 

The second transmitter (a Bendix) 
was also of 100-watt power with 8 fre- 
quencies, duplicating certain of the 
frequencies used in the Hughes trans- 
mitter. It was intended as a first line 
of defense in case of failure in the 
main transmitter. 

The third transmitter was combined 
with a receiver to form a complete 
emergency station. It had a power of 
15 watts, CW or ICW on four crystal 
controlled frequencies running from 
16,000 to 500 kilocycles. The receiver 
had a similar frequency range. The 
power for operation of this transmitter 
was available from three different 
sources to take care of various forced 
landing situations. A hand driven gen- 
erator could have furnished power to 
both the transmitter and the receiver 
indefinitely, and in case of any damage 
or loss to the hand driven generator, 
sufficient battery power had been built 
into the unit to operate the transmitter 
for several hours at full power and the 
receiver for about a day and a half. 
Complete accessories, such as tele- 
graph key, waterproof headphones, an- 
tennae. etc. were attached directly to 
the unit to make up a total dimension 
of approximately 15x8x10". All con- 
trols and the container for the emer- 
gency transmitter were thoroughly 
waterproof to withstand long immer- 
sion, the whole being sufficiently buoy- 
ant to float easily. The total weight 
was approximately 34 lbs. exclusive 
of the hand driven generator. A kite 
and a balloon were available to raise 
the antennae in case no other support 
was obtainable. 

The receiver complement included 
two Bendix super-heterodynes cover- 
ing both low and high frequency. One 
of these was normally used for com- 
munications work and the other for 
direction finding in conjunction with 
the Bendix loop unit. The third re- 
ceiver was the emergency receiver al- 
ready mentioned. The fourth was a 
Fairchild loop receiver used with the 
Kruesi radio compass. 


The location of the equipment in the 
plane was, of course, very important 
from the standpoint of operating con- 
venience and for this reason the ma- 
jority of it was located in the radio 
compartment. The only units located 
in the tail were the 100 watt auxiliary 
transmitter and one Bendix receiver. 
The operation of all the units was 
made extremely flexible by the use of 
interlocking relays to switch the two 
trailing antennae to the proper units 
without trouble at the desired time. The 
two trailing antennae comprised a 
Heintz & Kaufman electric reel for 
the high frequencies and a hand op- 
erated reel for the low frequencies with 
automatic provision for switching to 
either of the two reels when it was 
desired to do so. 

The electric reel was coupled to the 
main transmitter up forward by means 
of a 100-ohm concentric transmission 
line provided with a means of indicat- 
ing to the operator when the antennae 
termination was correct, as shown by 
the absence of standing waves on the 
line. The antennae length could be 
made almost any odd number of quar- 
ter waves long with little trouble. By 
varying this number of quarter waves 
the directivity of the antennae could 
be controlled, and the power radiaton 
in certain directions, therefore, could 
be practically doubled. A feature of 
the high frequency antenna was the 
fact that it was entirely clear of the 
ship; the concentric transmission line 
continuing right out through the tail 

The inter-phone system was also of 
great interest because of its flexibility. 
It operated between three positions in 
the plane — the stations of the pilot, 
the radio operator and the navigator. 
The pitot and the radio men could not 
only communicate with each other and 
the navigator but could switch cither 
head phone of their split head sets so 

inter-phone circuit was also arranged 
to automatically break into any of the 
above circuits when intercommunica- 
tion was desired. 

(rum to page 77) 
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Howard Hughes 

WEATHER 

By Daniel Sayre 

Associate Editor, Aviation 


T he problem of providing weather 
information for a flight which 
was so extensive as Howard Hughes’ 
round-the-world flight, is one which 
requires considerable organization, de- 
signed along lines which will lead to 
speed of execution. Quite naturally 
the first immediate need which pre- 
sented itself was that of collection of 
weather observational data sufficient 
to allow a thorough analysis. In 
order to provide this data W. C. Rocke- 
feller set up a rather extensive radio 
station at the World’s Fair, whose only 
purpose was to receive the regular 
scheduled transmissions of weather 
data from certain stations in various 
parts of the Northern Hemisphere. 
In order to facilitate the organization 
of the radio phase of this project, 
this receiving station was combined 
with the communications station, and 
the whole thing placed under the 
direction of Mr. Charles Perrine. He 
also provided for weather teletype fa- 
cilities, to simplify the problem of 
obtaining observational data in North 
America. 

There are several regular radio 
transmissions from numerous stations 
in Europe which provide partial data, 
but in order to preserve the safety 
of the flight from this standpoint it 
was quite necessary to have the max- 
imum of completeness in the data re- 
ceived. Thus it was necessary to re- 
ceive all the transmissions from sta- 
tions in London, Berlin, Paris, Rome, 

Moscow, Manila, Honolulu, San Fran- 
cisco, and Arlington, to obtain suffi- 
cient coverage of the vast expanses of 
ocean and land other than the North 
American continent. One of the best 
examples of the extent of the data 
received lies in the transmission which 
were recorded each day from Moscow 
in order to provide a single forecast 
for one leg of the trip in Russian 
territory. The transmission from 
Moscow, lasting one hour and twenty 
minutes, was comprised of over 250 
stations in Russia and Siberia alone, 
with a total of over 10,000 numbers 
recorded, all representing certain 
items of weather information and 


coded in the new international code. 
At least one world map was compiled 
each day at the World’s Fair head- 
quarters, usually based upon the ob- 
servations taken at 0000 GMT simul- 
taneously all the way around the 
world. Statistically the observations 
were for the major part included in 
die area north of 20 degrees north 
latitude, and south of 80 degrees north 
latitude. 

The collection of the above data re- 
quired about six hours of nearly 
steady operation of four receivers, 
with four operators all tuned to dif- 
ferent stations. In order to provide 
against such contingencies as local 
thunderstorms in the region of our 
headquarters, with the resultant inter- 
ference, one of the amateur radio sta- 
tions in the communications network, 
W2UK, owned by Ralph Thomas at 
Quogue, Long Island, stood ready at 
any time to tune to any broadcast 
with which they might be having diffi- 
culty at headquarters. A direct tele- 
phone line between World's Fair head- 
quarters and W2UK allowed it to 
obtain such data after it was received. 
This provision prevented any suffer- 
ing from loss of data on any map 
during the entire project. 

As these broadcasts were received 
it was necessary to decode the data 
and enter the observations on the 
maps. A staff of four men with 
staggered shifts helped Rockefeller in 
doing this work. That data was re- 
corded first which was most pertinent 
to the particular leg of the flight in 
question, so that the partial map could 
be analyzed and the forecast prepared 
at the earliest possible time. How- 
ever, the entire Northern Hemisphere 
map was completely analyzed within 
seven hours after the time of the 
observations. 

The entire organization described 
above was set into operation two 
weeks before the start of the flight 
from New York in order that a 
time might be chosen which would be 
most suitable for the flight. In choos- 
ing this time it was necessarv to 
consider several features. Foremost 



among these were favorable winds and 
flyable weather across the Atlantic to 
Paris, but at the same time keeping 
in mind the longer range outlook be- 
yond Paris, particularly in the Si- 
berian and Alaskan areas which are 
oftentimes the most critical areas 
from the weather standpoint. As it 
turned out, these regions were quite 
satisfactory for the flight, although 
the day following the departure of 
the flight from Siberia, the weather 
in that area became distinctly adverse. 

The points which were covered in 
the forecasts themselves were of 
course ceilings, height of clouds, slate 
of weather, and particularly winds. 
During the Atlantic flight to Paris, the 
synoptic situation was comprised of 
the permanent Azores high which was 
extended rather far northward, to- 
gether with a rather deep low north 
of the British Isles, with its attend- 
ant warm and cold fronts. As a 
result of the combined circulation of 
these two systems the winds were 
quite favorable for the entire flight, 
although the ceiling at Paris was re- 
duced to about 1.000 feet, with rain, 
at the time of landing. This was. 
however, as shown by the result, en- 
tirely flyable weather. 

At least one forecast was provided 
for each leg of the trip and was 
communicated by commercial radio 
agencies to the next stop in order that 
(Turn to page 77) 
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Checking Up 






average of less than three to an aver- 
age of more than eight. And as new 
planes, engines, and accessories have 
been handed the Braniff shops for 
maintenance, change lias become a 
fetish with the organization. Every 
move made by Braniff maintenance 
men seems to have back of it the 
thought that to-day's best methods will 
not be good enough tomorrow. 

Hub of Bramff’s maintenance wheel 
is Reagan C. Stunkel. maintenance su- 
perintendent. Around himself he has 
built a team that any maintenance 
man. and, indeed, any employer of 
men, might well envy. To these men 
the jobs they are doing are the most 


O NE OF THE MOST FASCINATING 

and inspiring chapters in the 
record of airline maintenance is be- 
ing written in the shops of Braniff 
Airways, at Dallas, Texas. From the 
original Stinson Detroiter, of mixed 
construction, the Braniff fleet has 
grown through acquisition of all-wood 
Lockheed Vegas, all-metal Lockheed 
Electras, to the present fleet of Doug- 
las DC-2s and Lockheed Electras. As 
the number of planes in service has 
grown, and types of planes used has 
changed, the Braniff shops have es- 
tablished an enviable record for relia- 
bility of equipment in service and low 
cost of maintenance. Plane hours 
flown per day have increased from an 



Walter Hondricks Stanly Shatto 

Superintendent Instrument Shop Overhaul Superintendent 
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Bb/ANIFF 


Cutting Through the Heart oi America from Chicago 
to the Mexican Border, Branifi Makes Connec- 
tions with Every Major System on the Continent. 


romantic and inspiring in the world. 
Each eats, sleeps and breathes his spe- 
cial brand of maintenance. And to- 
gether they tackle the present job and 
the future problems with a fanaticism 
which will tolerate nothing short of 
perfection. 

Space does not permit a biography 
of all the Braniff maintenance men, 
or a very complete record of the 
achievements of Stunkel himself. Rea- 
gan C. Stunkel is not yet 30 years of 
age. At the age of fifteen he had 
soloed and was making parachute 
jumps and giving flight instruction. 
At seventeen years of age he was 
chief mechanic and relief pilot for 
Saline Airways. He worked his way 
through school by doing wing walk- 
ing and parachute jumping during va- 
cation periods. After high school went 
on to several colleges at which tech- 
nical training was secured. At twenty 
years of age Stunkel was superin- 
tendent of maintenance for Bowen 
Airlines and serviced the Bowen planes 
for five years without suffering a 
single accident, although working 
without many of the facilities now 
considered essential to proper main- 


tenance work. Before coming with 
Braniff Airways to take charge of 
maintenance Stunkel had worked with 
Southern Air Transport, Gulf Coast 
Airways, American Air Lines and 
Delta Airlines, in addition to those 
already mentioned. 


With such a background of prac- 
tical experience and technical training 
Stunkel has combined a rare quality 
i or selection of men qualified as he 
is to personally do the jobs to which 
they arc assigned. The result has been 
a philosophy of maintenance that is 
somewhat different from that of some 
other such organizations. In the 
Braniff maintenance system every 
move seems directed at increasing the 
responsibility and the initiative of the 
individual, whether he may be an 
apprentice, a crew chief, or the shop 
superintendent. The human element, 
and reliance on it is everywhere 
stressed. When Stunkel took charge of 
Braniff maintenance it is significant 
that he completely eliminated 26 of 
the forms then in use in connection 
with servicing, maintenance, inspec- 

systems was made and the various 
forms finally adopted were developed 
(7’nni to page 45) 
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By 

George S. Sch direr 

Consolidated Aircraft Corf. 


The big questions asked 
about big airplanes today 
are. How far will they go? 
and How much will they 
carry that far?. Another ques- 
tion which is almost secon- 
dary in importance is. How 
long will it take them to get 
there?. The purpose of this 
article is to indicate a way 
to answer these questions. 


RANGE 

vs. 



PAYLOAD 


This equation is simplified to 

r, Pc - Ci x 

I- I)' X No. Engines 


aft'ectcd by its weight, speed, 
fuel load, engine R.P.M. and other 
factors. The effect of each item can 
best be studied by finding just how 
each affects the miles per lb. of fuel 
of the airplane. The miles per lb. 
of fuel, or specific range, is equal to 
the speed in miles per hour divided 
by the pounds of fuel used per hour. 
The power required at any given 
condition of speed and altitude is 
given by the familiar formula, 


Cd X X S 


The power available from the en- 
gine-propeller combination is HP 
av=Propullsive Efficiency i) x BHP 
per engine x No. engines. In level 
flight the power available must be 


equal to the power required. HPav= 
HPreq and 

CdxAVxJgerr.x BHP/Eng. 

x No. Engines (2) 
The seldom used propellor power 
coefficient 

Pc (P = BHP/Eng. X 550) 

|p jO'(C = Prop. Diam. ) (3) 

is useful at this point. The BHP/Eng. 
in equation (2) will be replaced by 


P« X s- V* t- IP 

BH P/Eng. = £_ — _ — . , thus 



X No. Engines -r 550 (4) 


_ cd X Wing Area (5) 

Total Operating Prop. Disk Area 
The last part of this equation is 
the ratio of wing area to total operat- 
ing propellor disk area. The term 
H P, is the propeller power disk 
loading coefficient. It defines the 
power delivered by the propeller. It 
is possible to plot curves of propull- 
sive efficiency versus V/ND for con- 
stant values of t, P,. This was done 
tor the three bladed propeller tested 
by Galcit and the results are plotted 
in Fig. 9. From equation (5) it is 
seen that for a constant value of Cd 
there is a corresponding value of 
*r, P p and a unique variation between 
r, and V/ND. Thus, knowing Cd 
and V/ND, the propulsive effi- 
ciency is readily determined. Since Cd 
is determined entirely by the attitude 
of the airplane, the efficiency is a 
function only of the ratio of forward 
speed to propeller RPM for any given 
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attitude and, if the airplane is flying 
at constant speed, altitude and weight, 
the n P« curves give curves of pro- 
peller efficiency versus RPM. This 
gives a very direct method of obtain- 
ing the effect of RPM on propullsive 
efficiency. 

To describe the method of using 
tills chart for estimating range, a 
sample computation has been made 
for a typical airplane. The airplane 
used is a 60.000 lb., 4 engined, land 
transport. The engines are of 1825 
cu.in. displacement geared 10 to 6. 
They are rated at 1000 HP at 2500 
RPM at 8000 ft. The cruising rating 
is 2200 RPM and BMEP = 160 
lb./in. ! . The propellers are 11.5 ft. 
in diameter with three blades. The 
airplane itself has a wing area of 
(Turn to page 71) 



Table I 


RANGE CALCULATIONS 

Example Airplane — 8.000 Ft. 
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Model 20 


Transport 


By T. P. Wright 





WHAT-HAPPENS-WHEN-A-BIRD 
ETC. DEPT. 

Incomplete returns prevent our publish- 
ing the final vote on this much debated 
subject. But we thought you might like 
to know the score is awful close . . . the 
bird is awful dead . . . and we, too, can 
hardly wait till next month for the results. 



THE PUZZLERS' CORNER 


This month's problem is a cinch. But we 
warn you . . . take two looks at your an- 
swer before you mail it in to be checked. 
Credit for the sticker goes to Ainsley Car- 
son of Spo iford, N. H. 

A clock in the offices of an oil company 
whose name we won't mention looks 
something like this: 

If it takes the clock 30 seconds to strike 
six o'clock, how long will it take to 

(What did we tell you? ... it it easy. 
Send your answer to T.W.T. to bechccked.) 








hp. each and cruising rating of 900 
hp. each. Structural and "balance” 
provision is made to permit the use 
of engines of 2,000 hp. each. The 
propellers are Curtiss electric, full 
feathering, constant speed, controllable 
pitch type. The design gross weight 
of the plane is 36,000 lb. It has a 
span of 108 ft., a wing chord ranging 
from 16.5 to 5.5 ft., and a length of 


76 ft. Although originally to be pre- 
sented as a 30 passenger "day” plane, 
it will alternatively be offered as a 
20 berth "sleeper” plane. 

The following table shows the im- 
portant estimated performance char- 
acteristics : 

Maximum Level Speed at 12,000 
Cruising Speed at 10,000 ft.... 200 m.p.h. 


Cruising Speed at 20.000 It . 210 m.p.b. 
Ceiling— Single Krgme Flight 14,800 ft 
Take-Off Distance over SO Ft 

Obstacle 1.72S It. 

Landing Speed 66 m.p.h. 

Operaiuig Cost — per 200 lb. unit 
per mile $0141 


The accompanying pictures also 
show the extent to which the de- 
signers have gone in order to insure 
comfort and convenience in the cabin 
arrangement. The mockup, described 
by several operators who have in- 
spected it as the most complete ever 
constructed, has made it possible ac- 
curately to determine the opinions of 
a great number of people, of all types, 
of seating arrangement, chair design, 
wash room and powder room accom- 
modations, lighting arrangements, in- 
terior decorations, etc. In this latter 
regard, the expert services of Ray- 
mond Loewy, Inc., famous stylist for 
many industrial projects, including 
the Transportation Building at the 
New York World's Fair, have been 
utilized. 

Great care has been taken to reduce 
noise and vibration to levels lower 
than any yet realized in air transport. 
Considerable pains have also been 
taken to eliminate all cabin rattles 
and, of' course, pressurization of the 
cabin is essentially a comfort feature. 

Safety and economy, as stated at 
the outset, have received the greatest 
attention throughout the design stages 
of the development. A further dis- 
cussion as to how this plane is de- 
signed to excel in these qualities will 
now be given. 

To produce an airplane of inherent 
safety characteristics, it is necessary 
to guard against qualities which an 
analysis of accident reports shows are 
the cause, directly or indirectly, of the 
accidents analyzed. The following 
statistical figures, representing the 
causes of aircraft accidents, averaged 
for 1936 and 1937, were therefore 
studied and, insofar as they apply to 
the airplane itself, steps were taken to 
improve conditions: 


Aircraft Accident Causes 1936-7 Average 

Personnel 31 

Powerplant 6 

Structural— Landing Gear 19 

Other 3 

Weather 17 

Airport and Terrain 13 

Other and Doubtful 11 


Particular attention to the first four 
items must be given as these are the 
ones in which the airplane itself enters 
in, either directly or indirectly. The 
last three percentages represent causes 
(Turn to page 42) 
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Unitwin Power 

Flight Tested 


Power plant consists of two 260 hp. Menascos 
geared to a single propeller 


F irst flights were made on June 
29th with a new type powerplant 
developed jointly by the Lockheed 
Aircraft Corporation and the Menasco 
Manufacturing Company, and which 
is to be used in a new type light 
transport plane soon to be intro- 
duced by the Vega Airplane Com- 
pany, Lockheed subsidiary. Of novel 
arrangement and indicating possible 
radical changes in design of future 
twin-engine aircraft, the new power- 
plant is dubbed Unitwin Power and 
consists of two Menasco C6S4 in- 
line engines of 260 hp. each geared 
to a single constant speed propel- 
ler through a gear box and overrid- 
ing clutches. The clutches are similar 
to the over-riding clutches used in 
automotive “free-wheeling'' and pro- 
vide completely automatic engagement 
and disengagement of the engines 
and propeller. 

During initial flights the Unitwin 
powerplant was mounted in a special 
Lockheed Altair which has been fitted 
up as a flying laboratory. The Uni- 

than five hundred hours of block test- 
ing during the past three years. It is 
planned to conduct several hundred 


hours of flight tests with the new 
powerplant before it is incorporated 
in the final design of the commercial 
plane to be built by the Vega Air- 
plane Company. 

The Menasco engines used in the 
present Unitwin powerplant are of 
standard type with minor changes. 
Direction of rotation of the engines 



has been reversed in order to use a 
standard propeller, and manifolding of 
one engine has been reversed in order 
to provide a symmetrical installation 
for cooling and cowling purposes. The 
engines are rigidly bolted together 
by means of special crankcase adapt- 
ors, and are attached to a single en- 
gine mount. Each engine operates as 
an independent unit. At the front of 
the two engines a separate gear case is 
mounted. Each engine drives through 
this gear case to a single central pro- 
peller shaft. Power is transmitted 
through over-riding clutches in this 
case, so that either engine may be cut 
out at will without affecting the other 
engine. The gear case incorporates 
an independent lubricating system and 
the propeller governor is driven from 
the propeller shaft rather than from 
cither engine crankshaft. Although 
the engines in the initial installation 
are mounted in the full inverted posi- 
tion, it is understood that the com- 
mercial version will probably Vee or 
“splay” the engines slightly to pro- 
vide better accessibility for servicing 
and more room in which to retract a 
nose wheel in the event the power- 
plant is used with planes using tri- 
cycle gear. 

Many advantages of the Unitwin 
type powerplant are obvious on casual 
inspection of the installation. Twin- 
engine reliability is obatined without 
sacrifice of simplicity and head resist- 
ance. Wing nacelles are eliminated. 
The twin-engine installation of Uni- 
twin type is said to have slightly less 
(Turn to page 35) 




STANDARD 

SCOUT- BOMBERS 

of the 

UNITED STATES NAVY 


The 58 Curtiss SBC-4 Scout-Bombers recently ordered 
by the United States Navy bring the total orders on 
this type up to 141 airplanes. 

Designed to meet rigid tactical requirements of Navy 
operations, the Curtiss SBC-3 and SBC-4 types are the 
standard Scout-Bombing planes of the Uni ted States Navy. 

Powered by Wright Cyclones, the new Curtiss 


SBC-4 Scout-Bombers will soon join the 83 SBC-3 
type now assigned to aircraft carriers — to scout the 
way for the battle fleet and render their swift bombing 

Fighting planes of such superior design and perform- 
ance as the Curtiss SBC Scout-Bombers are powerful 
weapons for National Defense. 


CURTISS AEROPLANE DIVISION e CURTISS-WRIGHT CORPORATION 
Buffalo "The Pioneers of Aviation” New York 



PRECISION-BUILT ARMY AND NAVY AIRCRAFT 




CONE GEARS SAVE PRECIOUS POUNDS 



For aircraft, Cone Worm Gearing's vastly 
greater load carrying capacity and effi- 
ciency is today contributing increased reli- 
ability and durability, with 
less gear weight for such 
parts as aileron controls, 
retractable landing gears, 
controllable pitch propel- 
lors, gun synchronizers, etc. 

AREA CONTACT— machined 
into Cone Gearing by an 
exclusive manufacturing 
process — means just that: 

Either smaller gears of equal L "* Bcln ' “■ 
load capacity — or greater capacity for reg^ 


■£* 




of worm driven equipment the lowest cost 
per horsepower. Impartial tests and years 
of service prove: Four times the A.G.M.A. 

mechanical, twice the 
A.G.M.A. thermal rating. The 
highest efficiencies known. 
Up to 30 times the instan- 
taneous tooth contact. Ratios 
of 150 to one, or 1 to 6. 
High speed or heavy duty. 
No special lubricants. And 
Cone gears — both worms 
and wheels — wear in, 
out. In other words both I 
s wear occurs. In conven- I 


i= 

£ 


the same size gears. Either way, Cone tional worm gearing v 

Gearing offers manufacturers of all types worm form. 
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MICHIGAN TOOL COMPANY 

7171 E. McNICHOLS ROAD DETROIT, MICHIGAN 




World’s largest Passenger Airplane 

'-Boeing 314 Clipper 



Center of interest in the forward-looking 
world of aviation is this latest product of 
the Boeing Aircraft Company — the 
giant Boeing 314 Clipper. •» The enormous 
project of designing, building and testing 
this largest of all passenger airplanes, which 
first took to the air in June, is now entering 
its final stages as the big clipper is being 
made ready for rigorous Department of 
Commerce tests. ■* The 41-ton, 74-passenger 
flying ocean liner and its sister ships now 
under construction will fly the Atlantic 
and the Pacific under the famed banner 
of Pan American Airways. 



of Air Commerce, approached the 
Fairchild company with an idea that 
had developed as an extension of work 
started years ago with Shorty Schroe- 
der’s “man in the box”. The original 
idea was to group certain flight instru- 

they could be photographed periodi- 
cally for a permanent record. Both 
Metcalf and Schroeder worked on the 
development of the idea. When Met- 
calf went to Fairchild he wanted some 
sort of photographic apparatus devel- 
oped that would provide a continuous 

and control positions in an airplane 
cockpit. For obvious reasons he speci- 
fied that the apparatus should be capa- 

light and also at night without illumi- 
nating the cockpit in any manner to 
annoy the pilot or to affect his normal 

itself. He specified also that photo- 
graphs should be taken at intervals of 
approximately one minute during 
normal operations and at five second 
intervals during emergencies. Other 
desirable features were such details 
as magazine film loading, maximum 
coverage in the lenses, and operation 

The Fairchild Aerial* Camera Cor- 
poration at that point began a series 
of investigations to determine the best 
method to employ. Their work 
covered a study of illumination by 
means of ultra-violet rays, spark dis- 
charges of extremely short duration, 
and infra-red. The latter seemed to 


give the greatest promise, both from 
the standpoint of the results obtained 
on the film and simplicity with regard 
to light and source. Progress of the 
tests were so satisfactory to Mr. Met- 
calf that the Department of Commerce 

The instrument consists of three 

blies, one of which contains a timing 
mechanism, and a control box — all 
connected together and to the plane's 
battery by means of radio-shielded 
cables. The cameras are designed for 
suspension from brackets attached to 

The control box may be mounted in 
any convenient location, preferably 
within the field of view of one or both 
of the cameras in order to record the 
interval at which the cameras are 

Each of the two cameras has its 


Total weight of the Fairchild automatic 
log, including connecting cables of 
average length, approximately 30 lb. 
Each camera and light unit approxi- 


own illuminator associated with it in 
the same housing in such a manner 
that the light is at all times concen- 
trated on the same area that is covered 
by the camera. A condensing lens 
and infra-red filter for the lamp and 
an infra-red filter for the camera are 
mounted on the cover of the unit so 
that the lamp and camera are easily 
accessible. In one of the units, a 
timing mechanism is located in back 
of the lamp reflector to control the 
operation of the lights and cameras. 
Both cameras are controlled by the 
same mechanism so the photographs 
are taken simultaneously in each. The 
timing mechanism lights the lamps, a 
half-second before tripping the cam- 
eras. so that they will reach full 
brilliancy before the cameras are 
tripped. A half-second later the 
lamps are extinguished. Thus the 
lamps remain on only one second 

Photographs may be taken at the 
rate of one every minute or one every 
five seconds, selection of the speed 
being by means of a toggle switch on 
the control box. Signal lights on the 
control box indicate the speed at which 
the units are operating— a green light 

red light indicating 5 second opera- 
tion. The control box also contains 

fuse and thermal cut-out to protect 

Each camera has a rcmavoble cam- 
era unit containing a magazine which 
will hold 25 feet of film. This is 
sufficient for 16 hours, 40 minutes 
operation at 1 minute intervals, or 1 
hour, 23 minutes at 5 second intervals. 






Instrument-Landing 

Progress 

Recent Visit Reveals Important 
Work on Metcall-M.I.T. System 

Your editor had the pleasure sev- 
eral days ago of visiting the labora- 
tories at M.I.T. where work is now 
under way on the Metcalf-M.I.T. 
system of blind-landing. A convincing 
demonstration of the ability of the 
cathode-ray indicator (see Aviation. 
page 40, July issue) to respond to 
changes both in the attitude of the 
plane and in the direction of the bea- 
con transmitter was given in a labora- 
tory set-up. Horn projectors capable 
of laying down very narrow beams 
of waves shorter than a meter in 
length and a very compact receiver 
capable of receiving them have been 
shown to be practical, and are now 
undergoing further tests. 

Awarded Contract 

I.T. and T. Gets Blind-Landing 
Cork for Bureau of Air Commerce 

According to a recent announcement 
of the international Telephone and 
Telegraph Company, a contract for 
the design, manufacture, and installa- 
tion of a new instrument-landing sys- 
tem has been awarded to the Interna- 
tional Telephone Development Corp., 
an I.T. and T. subsidiary, by the 
Bureau of Air Commerce. Perform- 
ance specifications laid down by the 
Department are to be met by the 
equipment, which will be installed on 
two runways at the Municipal Air- 
port at Indianapolis. Localizer beam 
transmitters, mounted in trailers as 
well as at four fixed locations at 
the ends of the N.W.-S.E. and N.E.- 
S.W. runways are to be supplied. 
Four sets of marker beacons, each 
consisting of an outer marker two 
miles from the airport, and an inner 
marker at the edge of the field, will 
also be provided. The receiving equip- 
ment will be designed by the Bell 
Laboratories and manufactured by the 
Western Electric Company. 


One-Hand Reel 

Learadio Antenna Easy to Oper- 
ate While in Flight 

A SCIENTIFICALLY DESIONED TRAILIN'! 

antenna system has recently been 
announced by Learadio of Roosevelt 
Field. The reel contains a self-acting 

reel except when the pilot is operating 
it. Contact between the wire and the 
transmitter is maintained through a 
built-in phosphor-bronze brush which 
bears against a slip-ring within the 
reel. The wire leaves the fuselage 
through a fair-lead made of textile- 
hakelite tubing. As shown in the illus- 
tration. this fair-lead has two parts, 
one of which rides within the other. 
When the wire and weight are un- 
reeled. a spring extends the fairlead 
and at the same time operates a switch 
which is connected to a warning light 
on the instrument panel of the ship. 
This light warns the pilot that the 
wire is unreeled, and remains lighted 
until the wire is fully reeled in. The 
weight is streamlined, has fins to pre- 
vent swinging and weaving, and is 
attached to the wire at a point just 
aft of its center of gravity. In con- 
sequence, the weight tends to dive 
while in flight, increasing the vertical 
attitude of the antenna, and thus 
improving the range of the transmit- 
ter. An antenna-tuning coil is avail- 
able whereby the antenna may be 
tuned even when the wire is fully 
reeled in. Transmission up to 20 miles 


is claimed in this reeled-in position, 
hence it is possible to reel-in the wire 
some live minutes before reaching the 
airport for a landing. 


New Compass Models 

RCA Models AVR-8D and 8E 
With Control-Panel Changes 

Two NEW MODELS OF THE RCA 

AVR-8 Radiocompass have recently 
been made available. The models elec- 
trically are substantially the same as 
the older AVR-8 model's. The loop is 
mounted in a stream-lined housing 
and feeds a loop unit containing two 
6C6 push-pull input tubes, a 37 audio 
oscillator and an 84 rectifier. The re- 
ceiver proper, a superheterodyne, con- 
tains ten tubes, and is mounted sepa- 
rately from the loop unit. The output 
indications may be cither aural or 
visual, or both simultaneously. 

The major changes in the new 
models have to do with the loop 
mounting and the arrangement of the 
tuning and band-switch controls. The 
loop suspension within the housing 
has been strengthened, and new wide- 
faced cut gears are used for loop 
rotation. Model AVR 8E has a ro- 
tatable loop, with loop-rotation, tun- 
ing and band-switching all controlled 
from separate remote-control panels, 
which may be mounted wherever con- 
venient in tile cabin. Model AVR 8D 
is not arranged for loop rotation, but 
is otherwise similar. 
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P ILOTS, flying the larger ships at very 
high speeds, are especially conscious of 
the increasing demands on control cords. 
By building aircraft control cords to meet 
these new requirements, Roebling plays its 
part in the development of transport flying. 


port service, use Roebling Aircraft Cord 
for controls. 


dude: Aircraft Wire; Aircraft Strand; Aircraft Cord (6x7, 


Today, pilots find that the majority of a . SoM , gU 

manufacturers building planes for trans- trenton, n.j. Bra«,b„ h principal atm 
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Automatic regulator 

For aircraft hydraulic actuating 
systems 

Perfected by the Aircraft Accessories 
Corporation, of Glendale, Calif., under 
the direction of Rodney B. Campbell, 
chief engineer, an automatic pressure 
regulator for hydraulic actuating sys- 
tems on aircraft is now standard equip- 
ment on the Lockheed 14 and is being 
offered for general use. 

Use of this pressure regulator is 
said to greatly simplify actuation of 
landing gear or flaps when hydrauli- 
cally operated. In operation the pilot 
places the hydraulic selector valve in 
either the “up” or “down” position. 
Thereupon the gear is either extended 
or retracted and thereafter the pres- 
sure regulator maintains operating 
pressure against the system automati- 
cally, eliminating the need for special 
mechanical locks in the up or down 
positions. In operation the regulator 
is set to cut out at approximately 100 



Aircraft Accessories hydraulic regulator 


lb. higher than the operating pressure 
of the system. At this point the fluid 
from the pump is by-passed and per- 
mitted to flow unrestricted back into 
the reservoir, eliminating heating of 
the oil and waste of energy through 
the pump. 

The regulator is quite compact, is 
proof against fluid leakage, and in- 
corporates special hardened and 
ground steel surfaces for all working 
parts. Weight complete, without plumb- 
ing, is five pounds, four ounces. — 
Aviation, August, 1938. 



Kollsman Improved 

By new location of barometric 
scale on dial 

A new version of the Kollsman sensi- 
tive altimeter features a side-window 
position of the barometric scale, mak- 
ing it easier to read. The barometric 
dial numerals are placed alongside their 
corresponding graduations and are 
much larger and easier to read. The 
new location of the window permits 
continuous, unobstructed vision during 
adjustment regardless of the position 
of the adjustor’s hand on the setting 
knob at the base of the instrument. 
On the altitude scale all of the numer- 


als, including the figure 5, are used, 
and all are of uniform size. 

Red reference pointers are also avail- 
able for all Kollsman sensitive alti- 
meters to serve as landing or cruising 
aids. The pointers are entirely sepa- 
rate from the operating mechanism of 
the altimeter and are set by two knobs 
at the center of the glass. With the 
pointers adjusted to show the field 
altitude the pilot need not remember 
this altitude but when landing merely 
brings the instrument pointers to coin- 
cidence with the red pointers. The 
same procedure may be used in main- 
taining a cruising altitude, the desired 
elevation being set on the red pointers 
and thereafter the pilot, instead of 
reading the altimeter, simply keeps the 
white and red pointers in coincidence. 
— Aviation, August, 1938. 

"Resistoflex" 

Flexible tubing for oils, gasoline 
and organic solvents 

An interesting flexible tubing 
material, inert to gasoline, oils, and 
organic solvents, has been placed on 
the market by the Resistoflex Cor- 
poration of New York. Known as 
"Resistoflex” PVA tubing, the new 
product is available in sizes up to i in. 
inside diameter. The material of 
which this tubing is made is a flex- 
ible synthetic resin, polyvinyl alcohol, 
which is not only inert to gasoline, 
oils, etc., but retains its flexibility 
throughout a wide temperature range. 
This material has been used for tub- 
ing manufacture for a number of 
years by foreign firms with which the 
Resistoflex corporation is affiliated. It 
is claimed that this material is the 
only commercially available substance 
that is completely insoluble in gaso- 
line, oil, the aliphatic compounds and 
aromatic series of hydrocarbons, 
ethers, esters, alcohols, ketones, etc. 
The material is also extremely light, 
with a specific gravity of 1.26, is very 
tough, elastic, flexible, and pressure 
resistant — Aviation, August. 1938. 
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# Three Waco 5-place Model S Cabins have just been 
delivered to the United States Department of Commerce. 
Each is equipped with two-way radio and a full com- 
plement of regular and blind flying instruments. These 
new ships will be used to carry representatives of 
the Department on airport inspection tours and other 
necessary flights . . . 

The Waco Model S offers every essential of comfort- 
able, swift flight — at the lowest passenger- mile cost of 


Low purchase price, efficient and economical flight 
and minimized upkeep give this Waco a unique appeal 
to private owners and commercial operators. 

The cabin of the Model S is smartly and comfortably 
finished, excellently* ventilated and effectively sound- 
proofed. A hundred pounds of luggage may be carried, 
accessible from the cabin during flight. 

Famed for its case of control in the air, the Model S 
is now equipped with a w*ide landing gear, facilitating 
landing and taxiing. Write for complete information, or 
see your local Waco dealer. Terms are available. 



THE WACO AIRCRAFT COMPANY • TROY • 
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Braniff Maintenance 

(Continued from page 25) 


with the thought of using as few writ- 
ten or printed forms as possible, and 
putting on each as little as possible. 
Stunkel's attitude towards his job is 
well illustrated by a few of his fa- 

thority but facts.” “Nothing can sup- 
plant experience as an inspector.” 
“The object of an inspection is to dis- 
cover troubles before they develop." 
"Causes of failure must always be 
determined in order that they may be 
eliminated in future." 

Stunkel seeks to select and train the 
right man for each operation, rather 
than to develop the right form to 
cover the details of the operation. And 
once a man is selected he is impressed 
with his responsibility and is given 
every encouragement to show initia- 
tive. Rather than seeking to rigidify 
his maintenance system in a complete 
set of complex printed forms, Stunkel 
seeks to keep his system flexible, as 


men are flexible, through greater re- 
liance on the human element. His 
comment is that maintenance prob- 
lems change daily and the safest and 
most efficient system is one that can 
change most rapidly and efficiently. 
If maintenance operations have been 
too rigidly compressed into a set of 
printed forms there is too much in- 
centive to hold with the old method, 
too little allowance for a quick change 
to an improved method. Yet paper 
work and development of adequate 
printed forms has not been neglected. 
A detailed record of the life of every 
part, of the history of every service 
and maintenance operation, is kept in 
the Braniff shops. 

Major subdivision of Braniff’s 
maintenance organization is, quite 
properly, that which makes the in- 
spection department completely inde- 
pendent, answerable to no on& but 
Stunkel himself. And even if there 
is a question raised on an inspector's 
ruling it takes a board of three men 
to override the inspector. 

Since finding the right men for 
the job is the sum and substance of 
Stunkel's method it is of interest to 


note that a special program has been 
set up to find and develop such men. 
This is a four-year apprentice school, 
qualification for which is that the 
applicant be 18 years of age and have 
at least four years of high school 
education. “Green" men with no pre- 
vious aviation experience are pre- 
ferred, and every effort is made to 
select boys who display character and 
ambition of a high type. During the 
first year of service the apprentice is 
kept in airplane overhaul work. The 
second year sees him in engine over- 
haul. And for the third and fourth 
years he is on line service work. At 
the end of the four years he is rated 
an “apprentice first-class,” and is ex- 
pected to work for a junior mechanic's 
rating, and eventually the rating of 
mechanic or higher. During this pe- 
riod of apprenticeship there is ample 
opportunity to observe the individuals 
and to select and encourage those who 
have the stuff of which Braniff work- 
ers are made. And all regular shop 
personnel attends formal school meet- 
ings at least once a week. At the same 
time he is developing his human “raw 
{ Tiiril to page 46) 
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material.'’ Stunkel direct; his attack, 
with enthusiastic cooperation from 
everyone, towards the improvement 
of mechanical facilities of all kinds. 

The Braniff shops at Dallas were 
recently enlarged, and have been fitted 
with the most modern equipment avail- 
able. Basis of the entire shop lavout 
is absolute cleanliness, absolute order- 
liness. There is a place for every- 
thing and everything is kept in its 
place, and every place is kept clean. 
No engine or part is serviced or 
overhauled unless a drip pan is first 
placed underneath, and even then the 
floor is constantly scrubbed so that 
no spot of oil shall serve to slip-up 
an unwary worker. 

Throughout the shop a system of 
parts control is used to insure defi- 
nite servicing of every removable part 
at stated intervals, ii not serviced 
earlier due to some imperfection noted 
by an inspector. As parts are removed 
for servicing, whether complete en- 
gines, or the smallest accessory unit, 
a complete record is maintained in the 
shop office showing location of part, 
reason for removal, and as it goes 
through the shop, then back to stor- 
age, and finally back to the plane for 
service, each phase of its progress, 
work done and inspector's o.k. is noted 
and maintained in the office record 
files. Thus the life of each part is 
known at all times, its condition, cost 
to maintain, etc. 

Hydraulic servicing lias been highly 
developed through perfection of a 
separate hydraulic test bench which 
may be used for testing landing gear, 
brake units, wing flaps, etc. separate 
from the plane. Thus the hydraulic 
systems can be carefully studied un- 
der exact conditions which make it 
possible to accurately calibrate their 
action. In the radio shops sets are not 
only re-built, but in some cases com- 
plete radio equipment has been manu- 
factured for airline use, and a close 
liason has been maintained between 
the Braniff radio department and the 
radio manufacturers. The Braniff in- 
strument shop, under the diretion of 
Walter Hendricks, is a model lay-out. 
Air conditioned and dust proofed, the 
shop is so lighted that it is shadowless. 
Every airline instrument used is over- 
hauled complete in this shop, which 
was one of the first to receive full 
approval for servicing all Sperry gyro- 
scopic instruments. Only exception are 
the clocks, which are overhauled ap- 
proximately 50% by the manufacturer. 

A pet project of the instrument 
shop, and of Walter Hendricks, has 
been the application of a flight level 
reference system by which altimeters 
throughout the system arc kept in 


Braniff Maintenance 

(Continued from page 45) 


calibration at all times through ref- 
erence to Paulin sensitive barometers 
at airport control stations. One of 
the interesting and rather unusual 
problems of the Braniff maintenance 
departments is to work out in con- 
junction with the operating depart- 
ment a satisfactory schedule that will 
bring the planes into the shop for 
servicing at the right periods. As 
Braniff operates two types of equip- 
ment and flies a rather complex set 
of routes fanning out in four direc- 
tions from Dallas, this is no easy 
task. A diagram of the flights made 
by a specific plane in order to get it 
back in at the approximate check pe- 
riods of 11, 35, 70, 105 and 140 hour 


periods looks not unlike a Chinese 
puzzle of the highest order. 

A fair summation of the Braniff 
maintenance system might credit it 
with being a live, alert, flexible sys- 
tem. based on individual knowledge 
and experience of the men who com- 
pose the organization, and depending 
on the initiative and enthusiasm of 
these men to keep the system, not 
only tunctioning satisfactorily, but 
moving ahead at a rate of progress at 
least equal to that of the manufac- 
turers who are constantly developing 
new planes, engines, propellers, in- 
struments, and other accessories. It 
is our guess that the Braniff system 
is keeping more than abreast of cur- 
rent developments and in any event 
we know from observation that they 
arc doing what they are doing with- 
out any evidence of hurry or effort, 
and with enthusiasm and optimism. 


Curtiss Wright Model 20 Transport 

(Continued from page 42) 


have incorporated an extra-length oleo 
stroke, permitting drop test to be 
withstood from a height of 42 in. 
(equivalent to a 900 ft. per min. rate 
of descent), far higher than that 
normally used or required. The same 
holds for the tail wheel. In addition, 
the more forward wheel location in 
the landing gear is such as to make 
nose-over with full brake application, 
impossible. 

The structure of the wings, tail 
and fuselage have been decided upon 
only after exhaustive tests. Special 
studies and tests and provisions to 
insure against flutter have been 
accomplished. 

Special de-icing equipment and con- 
trol shapes, determined after tests in 
the refrigerated wind tunnel, are used. 
It should also be mentioned that to 
reduce risk of fire to a minimum, fuel 
tanks are located outboard of the 
engines, the only fuel entering the 
fuselage being that passing through 
one crossfeed line, constructed of 
heavy stainless steel. 

Finally, it should be mentioned that 
the low, mid-wing arrangement was 
selected only after carefully consider- 
ing.the high wing arrangement, which 
was discarded because of the greater 
hazard involved in the event of a 
"belly” landing with the latter. 

Economy, second only to safety, is 
built into the Curtiss-Wright "20” in 
many ways. These can broadly be 
classified under the following head- 


ings. each of which enters impor- 
tantly into the accepted formula for 
unit operating cost : 

Saving in Empty Weight— to permit 
larger proportion of Useful Load: 
Reduction of Drag — to give Higher 
Speed at the Same Power; 

Convenience for Operator — to directly 
Reduce Operating Costs. 

Weight saving has been accom- 
plished by the efficiency of the struc- 
tural details selected after test, an 
arrangement being discovered that 
permits the use of higher unit stresses 
than heretofore. The wing covering 
is of the true stressed skin type, with 
one shear web and hat-shaped string- 
ers, all of duralumin. The use of 

substantially toward producing a 
lighter weight empty than can be 
attained with four units giving equal 

This same factor, i.e., two power- 
plants, makes for decreased drag. In 
addition, the use of the following 
features contributed to reduced drag 
and improved economy: Substantially 
complete flush riveting; butt or joggle 
skin joints; elimination of protruding 
scoops for engine carburetor and oil 
cooler air; smooth fabric attachment 
on control surfaces; special low drag 
engine cowl (also tried out on the 
19R Trainer) : flush window installa- 
tion ; completely retracted wheels using 
flush, self-closing doors: thick skin to 
{ Turn to page 78) 
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The prudent provision of Pioneer Autosyn Remote 
Indicating Instruments and Pioneer Flight and Navi- 
gational Instruments in the new Douglas DC -4's 
will merit, and receive, the unqualified approval 
of all who know Pioneer reliability. And that group 
of men includes all airmen. The makers of Pioneer 
Instruments are proud indeed of this universal trust. 


PIONEER INSTRUMENT COMPANY, INC. 

(Subsidiary of Bendtx Aviation Corporation ) 

75* LEXINGTON AVENUE . BROOKLYN, NEW YORK 
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Fix Calculator 

The Fairchild-Maxson Line oi Position Computer 
relieves navigators of mathematical computations 


By John D. Peace, Jr. 

Salts Manager and Engineer 
Fairchild Aerial Camera Corporation 


T he Like of Position Computer 
used by navigators on the Hughes 
round the world flight is a mechanical 
computing device which perforins the 
calculations required of a navigator 
to reduce celestial observations to a 
Line of Position or a Fix. The in- 
strument was conceived and invented 
by Mr. W. L. Maxson, a former lieu- 
tenant in the U. S. Navy, acting as 
consultant to Fairchild Aerial Camera 
Corporation. Fairchild presented Mr, 
Maxson’s conception to the engineers 
of the Material Division, U. S. Army 
Air Corps, Wright Field, which or- 
ganization was the first to recognize 
the potential value of a machine of 
this type. A contract was placed 
with the Fairchild company to manu- 
facture and deliver one machine, 
which was accomplished approxi- 
mately two years ago. Based on the 
performance of this machine, subse- 
quent orders were placed involving 
quantities of computers in which were 
to be incorporated many improvements 
suggested by Air Corps engineers as 
the result of their experience with 
the first machine. The machine was 
then redesigned for production and 
is now being manufactured in quan- 


Mr. Maxson, an inventor and 
mathematician of considerable ability, 
after studying the numerous methods 
of solution of the astronomical tri- 
angle by means of short-cut tables 
and mechanical devices, came to the 
conclusion that it was necessary to 
produce a device, which would, as far 
as the navigator himself was con- 
cerned, provide a much more simple 
and direct solution. He visualized 
an instrument having numerical dials 
and cranks similar to the illustration 
which would do away with the neces- 
sity of all arithmetical computations 
and also the reading of any fine scales 
or verniers. 

The first step in the solution of a 
Line of Position problem involves the 
observation of the altitude of a heav- 
enly body by means of a sextant and 
the noting of the time of the observa- 
tion from chronometer, this procedure 
being common to all methods of celes- 
tial navigation. The navigator then 
sets the necessary data into the ma- 
chine as here described in order to 
obtain his solution. Assuming that 
an altitude of the sun is used, the 
Day on which the observation is taken 
and the Greenwich Civil time of the 
observation, will be set in the ma- 


chine each in its proper position. 
The center crank of the machine is 
then turned so that the drum at the 
left of the crank will read SUN. 
When this has been accomplished, 
Greenwich Solar Time has been en- 
tered into the computing section of 
the machine. The crank adjacent 
to the Declination counter is then 
turned so that the pointers of the 
Solar Declination synchronizer all 
read zero. This causes Solar Declina- 
tion at the instant of observation to 
be fed into the computing section 
of the machine. Corrected sextant 
Altitude is then turned in on the 
crank adjacent to the Altitude counter 
until the counter indicates the cor- 
rected altitude in degrees and minutes. 
The machine is now ready to solve 
for a Line of Position in accordance 
with the data already entered. The 
solution is accomplished by determin- 
ing the coordinates in latitude and 
longitude of two points on the line 
of position, which points can then be 
entered on the plotting sheet and the 
line of position laid down. To ob- 
tain these coordinates the navigator 
will set Latitude to an even value 
near his dead reckoning position. 
The longitude crank is then turned 
until the line of position synchronizer 
pointers all read zero, at which time 
the longitude dial will indicate the 
longitude at which the line of position 
intersects the even latitude as previ- 
ously entered. Thus the navigator is 
provided with the coordinates of one 
point on the line of position. To 
obtain a second point the latitude is 
cranked to another reading, a half de- 
gree or full degree from the first as- 
sumption (which procedure upsets 
the synchronizer pointers) and then 
longitude cranked once again to re- 
synchronize. This provides the co- 
ordinates of another point on the line 
of position. When more than one 
heavenly body is visible the foregoing 
procedure is used to determine a sec- 
ond line of position, the intersection 
of which with the first provides a 
Fix. Various other solutions may be 
accomplished on the machine by en- 
tering the various combinations of 
known and unknown quantities, since 
in every case, the machine can only 
be synchronized at the true solution 
of the spherical triangle for which 
some data is available. 

Persons familiar with celestial navi- 
gation will recognize the solution per- 
' formed by the machine as the Time 
Sight solution and such it is. The 
basic formulae, sin h = sin L sin d + 
cos L cos d cos t. is solved by means 
of trigonometric identities which per- 
( Turn to page 77) 
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'ORMICA Pulleys have been used on most of the lead- 
ing American aeroplanes because they are lighter than 
aluminum and, as they are made of material that maintains 
its dimensions under wide variations of temperature, are 
exceptionally dependable. They meet all the requirements 
of the Army and Navy specifications and are constantly 
and thoroughly tested to keep them up to that standard. 


They are available with the types of bearings that are 
commonly used. Large manufacturing capacity usually 
makes prompt delivery possible. 


The Formica Insulation Company, 4628 Spring Grove Avenue, Cincinnati, Ohio. 


E. R. 



“It Was In No Way a Stunt” Hughes 

(Story on page 53) 
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PESCO EQUIPMENT 


To the modern airliner "on schedule” means far more 
than just being "on time.” It means that every part of 
the giant craft— engines, instruments and accessories, are 
functioning with utmost accuracy and dependability. 

All major airlines rely on PESCO products. The follow- 
ing typical statements from actual letters tell why: 

"During the past year . . . not a single failure or delay result- 
ing from pump equipment." (braniff). "Our experience with 
these products has been most satisfactory." (united). "Their 
dependability has contributed toward the excellent perform- 
ance of our engines." (hanford). "If all our units gave as 
little trouble as do your fuel pumps, we would not have any 
worries." (CHICAGO & SOUTHERN). "Always satisfactory oper- 
ation at minimum maintenance costs." (transcontinental). 
"Plays a large part in keeping our Douglas flagship in the air 
day and night." (AMERICAN airlines). 








Harry H. Wetzel 
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LOGGING THE LINES 

Air Transport Drift Sights 
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SCOUTING THE SQUADRONS 

Notes and Comment on our Air Defenses 


England doubles our 

Congress hasn't been so liberal since 
the Armistice. Almost $124,000,000, 
some 28 per cent of all Army funds, will 
be spent on the Army Air Corps during 
the fiscal year starting July 1, 1938. 
Excluding most of the cost of building, 
operating and maintaining carriers, the 
Navy's aviation bill for the same period 
will hit *110,000,000. 

the War Department — by its own lights 
— is going to town in a big way. First 
it emptied its pockets June 30 of all 
the money it had left from its last 
year’s allowance, $14,433,196.88 (see 
page 62). Among the other things it 
crossed off its shopping list in that 
splurge were orders to bring the total 
number of Boeing B-17 bombers on- 
'nand-or-order up to 52. It also upped 
its on-hand-or-order Douglas B-18's to 
some 250. This brought airplane or- 
ders for fiscal 1938 up to 588 units 
costing a total of $29,000,000 divided as 
follows: Pursuit 236; Bombardment 
118; Attack 35; Observation 33; Pri- 
mary Trainers 20; Cargo 51; Basic 
Combat 95. In addition the War De- 
partment laid out during that period 
some *6,000,000 for 732 aeronautical 
engines and about $7,500,000 for aero- 
nautical instruments and accessories of 
one type or another. 

The method of scoring by which the 
Corps measures its progress toward its 
authorized strength of 2,320 “service- 
able” planes is no simple thing. The 
appropriations for this fiscal year pro- 
vide for contracts for 394 planes for 
the Regular Army, 48 for the National 
Guard and 32 for the Organized Re- 
serves. Adding these to such current 
classifications as “project planes on 
hand (about 1250); project planes on 
order (about 1125) and non project 
planes on hand, obsolete but usable 
(some 475)” — and you come out with a 
total of about 3,300 aircraft. 

Then you throw away the obsolete classi- 
fications (or better yet put them in 
some sort of reserve storage) and make 
allowances for some more obsolescence 
and the usual washouts and you come 
out with an agreement with the Air 
Corps estimate that it will just about 
reach its authorized strength by July 1, 
1940— the date assumed for delivery of 
all aircraft ordered by June 30, 1939. 
After this last date all procurement 
will therefor be entirely for replacement 
only unless, and one will get you five 
it will be, the “authorized strength” 
has by that time been increased. 

The Navy it In the same hoof. For 
some years the Bureau of Aeronautics 


biggest air budget 

was shooting for an objective of 1,910 
“useful” planes. Under funds available 
for this fiscal year, the expectation is 
for 1,879 such aircraft to be on-hand- 
or-order by July, 1939. Recently, how- 
ever, the Navy figures it should have 
2,050 planes by 1941 for the old Treaty- 
strength Navy. To top that off, the 
Naval Expansion Act now permits the 
naval air force to be increased up to 
3,000 units. Whether funds will be 
forthcoming by the time new ships and 
carriers are ready to take such an in- 
crease depends on Congress' state of 
mind next year and the next and the 
next. However, the general consensus 
of official opinion seems to be that our 
naval aviation must stay tops and that 
when the time comes so will the money. 
Both services pick up a lot of loose 
change, too, outside the direct appropri- 
ations and regular funds earmarked 
for general service allotments for pay, 
food, etc. The PWA and the WPA, for 
one example, have in recent weeks 
shaken down $11,500,000 for projects to 
improve landing areas, build hangars or 
erect quarters for Army airfields, 
March, Denver, Chanute, Chicago, 
Kelly, Randolph and McChord all cut- 
ting in for important shares. The same 
two agencies will spend $4,500,000 for 
improving Navy air base facilities at 
San Diego, San Pedro, Pensacola, Nor- 
folk, Quantico, and Seattle. For an- 
other example, the Army Quartermaster 



PROPS OPP.: Wright Field an- 

nounces excellent results from two 
propellers mounted on a single en- 
gine yet geared to turn In opposite 
directions. Advantages — Balanced 
torques; less slipstream twist; 
smaller diameters. 


Corps is turning over $4,403,400 to 
build barracks, headquarters buildings, 
hangars and a hospital and improve 
the runways at Scott Field, Illinois— -to 
get it ready to house the commanding 
general and headquarters staff of the 
GHQ. Our strategists figured its pres- 
ent location at Langley Field was too 
open to enemy attack and not suffi- 
ciently centralized. 

Add it all up and it comes to something 
like a quarter of a billion dollars that 
Uncle Sam will this year spend on his 
aerial defenses. That’s enough to make 
a Hooverian Budget director roll over 
in his political grave. 


But let's read a few cables. Just a few 
from London will do. Last month the 
British government calmly upped its 
current RAF appropriations by $114,- 
505,000 bringing its total for this 
year to no less than *632,005,000 . . . 
There is to be as quick an increase as 
possible in RAF personnel from 83,000 
to 96,000. (Our Air Corps, Marine and 
Naval Aviation together total under 
42,000) . . - British orders don’t run 
thirteen to 250 of this or that type but 
for 100, 700, or even 1400 of each ac- 

der went out for a first order for 100 
of the Short Sunderland patrol bomb- 
ers, roughly equivalent to our Sikorsky 
"flying dreadnought” and Consolidated 
"flying battleship”. And its doubtful 
the Sunderland has oven now had as 
much testing as our two prototypes, still 
buried in the experimental category. 


Fragmentation! — Congress has appro- 
priated $23,000,000 for increasing our 
anti-aircraft strength on the East 
Coast. $10,000,000 is intended for 
equipment. . . . Reports that the 
Navy would come into the Atlantic for 
maneuvers, after much denial and evi- 
dent postponement, have taken on con- 
siderable reality. Early in January the 
fleet is to steam into the Caribbean to 
work out its “Problem 20", the defense 
of the Panama Canal, with the Army 
and Marines taking full part in the 
exercises. In May the fleet is to drop 
into New York — just to give the World’s 

“good will” flight of six bombers will 
proceed Aug. 6 from the Canal Zone 
to Bogata ... 47 Consolidated PBY 
patrol bombers made a mass flight in 
July from San Diego to Seattle. Then, 
in two groups proceded to Juneau and 
Sitka, Alaska, for maneuvers until Au- 
gust 15 . . . The C. G. has opened its 
beautiful new million dollar base at 
Floyd Bennett Field, Long Island. Con- 
gress has made appropriations for new 
C.G. bases at Elizabeth City, N. J-, and 
San Francisco . . . Both Army and Navy 
have ordered curtailment of participa- 
tion in air meets. The Army order 
specifies two, dr not more than three 
per year . . . Many an airplane co- 
pilot is reported to have turned up for 
examination last month for 200 second 
lieutenancies in the Regular Army. Only 
Kelly Field graduates were eligible . . . 
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-Aviation's 

OPERATORS CORNER 

Tagging the Bases with 

LES NEVILLE 




Pilots, aircraft manufacturers, insurance 
underwriters, and others got behind the 
"Ed Nilson Operator Plan" at a recent 
meeting of the Florida Aviation Asso- 
ciation in Jacksonville. Briefly the plan 
enables a community without an air- 
port to seek aid from the State Com- 
mission in securing a competent oper- 
ator and a location for the field. The 
town agrees to help the operator finan- 
cially for a year or two until he gets 
started and to build a hangar, deriving 
its benefits from sales and availability 
of aviation service to the community. 
New officers elected at the meeting 
were Orlando City Commissioner 
Wayne Gray, co-sponsor of the plan 
with Ed Nilson, President; Bill Lazarus, 
of Winter Park, secretary; and Airport 
Commissioner T. C. Imeson, of Jackson- 
ville, first vice-president. 

Palm Beach Aero Corporation will go 
places under the experienced direction 
of its new president and general man- 
ager, Wright Vermilyea, Jr. Ike was 
selected during the recent reorganiza- 
tion of the company. New vice-presi- 
dent and treasurer is J. Wesley Pape, 
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Greenville, Vicksburg and Jackson. On 
Friday stops will be made at McComb, 
Columbia, Laurel, (lunch and refuel- 
! ng) Hattisburg, Gulfport, Pascagoula, 
and back to Biloxi for the official 
windup. On Saturday there will be 
deep sea fishing for all who want to 
stay. Gas and oil is being furnished 
to all entrants by the Gulf Refining 
Company through the cooperation of 
Ralph Lockwood. 


Expansion of Bennett Air Service is an- 
nounced by President A1 Bennett. A 
seaplane division is in the process of 
formation and a New York office has 
been opened in charge of Jack Mason 
at 41 East 47th Street. Plane demon- 
strations are given by Mason at the 
Wall Street and Midtown (31st St.) 
Seaplane ramps. Richard H. Wash- 
burn has been made sales manager of 
the parent company. 


Al Key, down in Meriden, Miss., tells 
us plans have been completed for the 
first Annual Mississippi Air Tour, 
which starts with a banquet and enter- 
tainment at Key Field August 23. The 
next day the tour will get underway 
visiting Newton, Macon, Starksville, 
Aberdeen (lunch and refueling), Hous- 
ton, Tupelo and Corinth, where the 
night will be passed. On the following 
day the stops will be Oxford, Clarkes- 
dale, Greenwood (lunch and refueling), 



Fifty-five airplanes turned up at the an- 
nual air demonstration and show at the 
Long Island Aviation Country Club, un- 
der the direction of Hank Kurt. The 
program consisted of an aerial parade 
followed by three hours of general fly- 
ing by club members. 

Seaplane services are springing up all 
over the country. Latest addition to 
the fast growing roster is of direct 
interest to New Yorkers. It is the 
Evers Flying Service operating out of 
three Manhattan Island ramps, — Wall 
Street; Duffy's Landing, North River 



PRIVATE FLIERS FRIENDS: Ed 

Nilson (left) able aviation director 
and City Commissioner Wayne Gray 
of Orlando outlined their plan to fit 
responsible operators to municipal 
airports at a recent meeting at Jack- 
sonville. 



Record breakers: Pilot Clarence McArthur and the Delgado Flash flew a 

speed for this type of ship. Like the Delgado Maid this ship was built by the 
Delgado Trades School in New Orleans. 


at 79th Street; and Sky Harbor, East 
River at 31st Street. Charter service 
of all kinds will be available at any 
time. Operations are under the direc- 
tion of Veteran Seaplane Pilot Carl 

New York — Cape Cod week-end land- 
plane service was started recently by 
the Airlines Ticket Agency of E. K. 
Smith, Inc. Limousines will leave the 


ticket office Fridays at 3:30 p.m. (D.S. 
T.) for Holmes Airport where airplanes 
depart at 4 o’clock. Arrival about two 
hours later at Nantucket, Edgartown, 
Hyannis and other points, gives pas- 
sengers ample time for a swim and 
dinner. Stinson and Waco planes are 


name and management of 

oldest airports in Southern 


California changed on July 1st. Dycer 
Airport is now* known as the Southwest 
Airport, as E. A. Dycer, operator of 
the field for the past seven years, turned 
over the management to Elmer A. Riley, 
president of the Riley Flying Service. 
A. Dycer is giving all of his time in 
the future to the business of Dycer 
Aviation Supplies, specializing in air- 
plane engines, parts, and accessories. 


A crowd of 40,000 witnessed the annual 
Freddie Lund Memorial Air Show at 
Lexington, Ky. The performance fea- 
tured the low inverted acrobatics of 
Lt. Joe Mackey. Don Walter, who flew 
a Gee-Bee racer and the rapid-fire an- 
nouncing of Bill Sweet, Jr. David Binns 
made two parachute jumps. 


Non-Scheduled Aviation, Inc., New Cal- 
ifornia operator association, held its 
first formal Directors' meeting on June 
21st. Membership has now passed 200 
and the drive is gaining momentum. 
A nominating committee was appointed 
to draw up a slate of officers for the 
first year. The committee, consisting 
of Bertrand Rhine, E. A. Dycer, and 
Kenneth C. Hawkins, acting chairman 
of the board of directors, conferred with 
various men and drew up a tentative 
list of officers which is now' only subject 
to formal approval of the board of di- 
rectors. The unconfirmed list, avail- 
able at time of going to press, included : 
C. F. Lienesch, Pres., E. A. Dycer, vice- 
president for schools; Judge B. Rey 
Schauer, vice-president at large; P. L. 
McMullen, vice-president for Northern 
California; Cecil Meadows, vice-presi- 
dent for the San Joaquin Valley; Doug- 
las Kelly, vice-president for Southern 
California; Kenneth C. Hawkins, secre- 
tary; and Bertrand Rhine, treasurer. 
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TUBING for TRUSS STRUCTURES 



Complicated truss structures serve to emphasize the advan- 
tages of tubing in aircraft fabricating operations. 

The trusses illustrated are typical in that they require no 
expensive dies, tools or forms. 

Such advantages are additions to tubing's fundamental 
contribution of high strength-weight ratio ... its most 
uniform resistance to stresses of — 

Tension • Compression • Torque • Shear 
. Impact • Fatigue 

SUMMERILL TUBING COMPANY 


BRIDGEPORT, MONTGOMERY CO., PENNSYLVANIA 



Outstanding Military Aircraft 



Bellanca Model 28-90 B Fighter-Bomber 

Can be used as a single-seat pursuit, two-seat Range from 800 to 2,000 miles, depending upon load 

fighter or bomber. Carries five machine guns (4 and speed. Subject to prior sales, this versatile 

fixed and 1 flexible) and 1800 lbs. of bombs. Maxi- craft can be delivered at a rate of one or more units 

mum speed 280 m.p.h. Climbs from Sea Level to per day on a production basis. Forty-two of these 

15,000 ft. in 7Vi minutes with 2500 lb. useful Load. machines have already been produced. 



Bellanca Model 66-70 
Ambulance & Troop Transport 

Carries 18 soldiers as a troop transport or, as 
an ambulance, accommodates 6 patients on 
litters. Has extreme utility as cargo earner, with 
accommodation for carrying large-sized aircraft 
engines, or two tons of payload. 


Bellanca Model 77-170 
Torpedo Bomber Seaplane 

Capable of carrying two standard torpedoes 
or bomb load of 3500 lbs! Maximum Speed 
210 m.p.h. Tankage for 2240 miles range. Posi- 
tive operation on single engine. 


These Airplanes Available for Export— Now! 


BELLANCA AIRCRAFT CORPORATION 


NEW CASTLE, DELAWARE, U. S. A. • • • CABLES "BELLANCA". 





Range vs. Payload 

(Continued from page 71) 


Refering to Fig. 8 the effect of 
average speed on range can be seen. 
The loss in range when flying at 
speeds 20 or more miles per hour 
above speed for best range is very 
small. This is particularly t 


specific range curves in Fig. 6, from 
no fuel consumed to any value of 
fuel consumed. The endurance or 
time required to consume any given 
quantity of fuel is similarly found 
by integrating the specific endurance 
curves of Fig. 6. This has been done 
and the results arc plotted in Fig. 7 
as range versus weight at the end of 
the flight for the five conditions. 
Also plotted are the average speeds 
during such flights which are ob- 
tained by dividing range by endur- 

In order to plot the results in the 
most comprehensive manner the 
range-payload-speed chart shown in 
Fig. 8 has been plotted. This chart 
is obtained from Fig. 7 by plotting 
range versus speed for a given weight 
at the end of the flight. For the 
example airplane the weight of the 
airplane miuus fuel, oil and payload 
is 30,000 lbs. The difference be- 
tween 30,000 lbs. and the weight at 
the end of the flight is payload. Thus, 
for constant values of payload, curves 
of range versus speed can be plotted. 
This was shown in the middle of Fig. 
S for no wind. This chart is modified 
at the top and bottom of Fig. 8 to 
represent the range versus speed with 
a 25 MPH headwind or tailwind. 
This is done by multiplying the range 
by the ratio of ground speed to air 
speed. The difference between these 
speeds is the wind velocity. This 
one chart presents the complete range, 
speed, payload picture for this air- 

It will be noted in the foregoing 
that no allowance has been made for 
loss in range due to fuel used in take- 
off and climb nor for gain due to 
the descent at the end of the flight. 
Practically this omission is probably 
entirely justified. 

An examination of the results for 
the example airplane will show many 
interesting tilings about range. The 
results for the example airplane are 
in all ways typical of nearly all long 
range airplanes. It is seen in Fig. 4 
that at high weights and speeds the 
BMEP may become quite large and. 
in fact, the optimum value of BMEP 
may exceed the manufacturer's cruis- 
ing rating. In these conditions the 
engine will be operated at full cruis- 
ing throttle during the first portion 
of the flight. This is true of most 
airplanes. 
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PLUGS 


SPARK 


Continuous research and testing by the 
industry’s most noted staff of ignition 
experts, assures the dependability and 
efficiency of Bendix Aircraft Spark Plugs. 
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Step-by-step methods 
for airplane mechanics 

ing, servicing, and repair, especially 
of thin-sheet-metal airplanes 

Just published 

Airplane Maintenance 

A Textbook for Airplane Mechanics 



WORCESTER, MAS 
HARVEY, ILLINOIS DETI 





AEROL STRUTS 


OHIO 

SEAMLESS TUBING 

For Strength and 
Added Safety ! 

ing provides an additional factor of safety in air- 
craft construction through the elimination of the 
former oxidised surface. 


C. W. Model 20 

( Continued from page 46) 


prevent skin wrinkles (also found to 
be advantageous structurally) ; and a 
perfectly streamlined shape of fuse- 
lage. All these contribute to low 
drag— the elimination of the wasting 
of engine power. Again, no time or 
expense has been spared to approach 
as nearly as possible to the aero- 
dynamically perfect airplane. 

And now finally, convenience for 
the operator, to complete the elements 
essential to operating economy. Here 
again, the two engine installation con- 
tributes, as any reduction in number 
of powerplants to service and maintain 
is an obvious method of decreasing 
operating costs. Airplane maintenance 
has been given careful consideration 
also, with design features to facilitate 
it incorporated. Ready access to the 
baggage and express compartment has 
already been mentioned and will prove 
of real advantage for quick and effi- 
cient loading. Also, mention lias pre- 
viously been made of the inherent 
advantage of a smaller unit, to permit 
flexibility in operations : to assure 
insofar as possible high occupancy 
percentages for given traffic conditions. 

The Curtiss-Wright ''20” described 
above has been designed and is now 
being built. Plant facilities have been 
augmented by the addition of many 
up-to-date machine tools and much 
special equipment needed for fabri- 
cating this airplane. A well-rounded 
out organization is working, pushing 
it through to completion at the St. 
Louis Airplane Division plant of the 
Curtiss-Wright Corporation. Mr. 
Charles W. France, with years of 
transport operating experience, heads 
up the group. Mr. Lessiter C. Mil- 
lion is Works Manager, and Mr. 
George Page, designer of the "Con- 
dor” and many other successful 
Curtiss designs, is Chief Engineer. 
He is assisted by Mr. Lombard, Mr. 
Perkins, and others, there being more 
than one hundred engineers and 
draftsmen now engaged on the project. 

The machine is scheduled to fly by 
the first of the year. It will, it is 
believed, be a worthy addition to the 
fine line of air transports designed 
and produced in this country and used 
throughout the world. Designed with 
full cognizance of requirements of 
comfort, convenience and perform- 
ance; and with full recognition of 
market and traffic requirements, it 
particularly emphasizes in its design— 
Safety and Economy. 
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Congratulations! 

Howard Hughes 
Lt. Thomas L. Thurlow 
Richard R. Stoddart 
Harry P. M. Connor 
Edward Lund 
★ 

LOCKHEED AIRCRAFT CORPORATION, 
BURBANK, CALIFORNIA, U. S. A. 

★ ★ ★ ★ ★ 






19 HOURS 


3 DAYS 


FLIGHT . . . 


In 3 days and 19 hours, Howard Hughes and his able 
companions, Hying a Lockheed 14 transport, pow- 
ered by two 1100 H.P. Wright Cyclones, reduced by 
half the popular conception of the size of the world. 

The most impressive thing about this flight is not 
the fact that it halved the previous record, hut 
rather the precision with which it was accomplished. 
Every step was carefully planned, then executed 
with faultless precision. 

It is a tribute to modern engineering that this 
record-breaking flight was established in a standard 
transport airplane — a Lockheed 14 of the type now 
in regular service on airlines both here and abroad, 
particularly on K.L.M. and K.N.I.L.M. where they 
are powered by Wright Cyclones. 

On take-offs, with an additional load of nearly 5 
tons over the normal rating of the Lockheed 14, 
Howard Hughes could tap the tremendous reserve 
of the 2200 H.P. furnished by his two Cyclones. 

The amplitude of this reserve is emphasized by 
the conservative manner in which the engines were 


cruised to maintain the remarkable average of 206.7 
m.p.h. for the flight. Only 500 H.P. to 590 H.P. 
of the 625 H.P. cruising power approved by the 
U. S. Department of Commerce was used, which left 
a huge reserve of power in each engine. 

Wright Cyclone 1100 H.P. engines of the type 
selected by Howard Hughes for his Lockheed 14 
power transports on American Airlines, Eastern 
Air Lines, Pan American Airways System and Trans- 
continental 8C Western Air. Recently released for 
export sale, Cyclones of this type are also installed 
in transports now in service on K.L.M. (Royal Dutch 
Air Lines), K.N.I.L.M. (Royal Netherlands Indies 
Airways), Pan American Grace Airways and Swiss 
Air Lines. 

Dependability under the hard gruelling conditions 
of commercial air transport operations— the depend- 
ability so convincingly demonstrated by this record- 
breaking flight around the globe— has made the 
Wright Cyclone the choice of leading airlines 
throughout the world. 


You and your able companions who circled the globe in 
such an incredibly short space of time rightly deserve the 
plaudits of the world. 

Of even greater importance than your speed is the highly 
successful scientific experiment you have conducted which 
should contribute so much to the future of long-distance 
flight. 

And too, you have realized the hope that you expressed 
when you set out from Floyd Bennett Airport on the eve 
of your famous flight: "IV e hope that our flight may prove a 
contribution to the cause of friendship between nations, and 
that through their outstanding fliers for whom the bond of 
aviation transcends national boundaries, this cause may be 
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FOR THOSE HEAVY- LOAD TAKE-OFFS AND LANDINGS . . 

HOWARD HUGHES USED 
GOODRICH TIRES! 



Goodrich Has Been Chosen Again and Again 
For Aviation’s Greatest Achievements 



Goodrick cT&nfihme Silvertowns 

THE SAFEST AIRPLANE TIRE EVER BUILT 
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AGAIN THE NEWS RINGS 
ROUND THE WORLD: 



THE FAMOUS YorkW'orlli’^r 1939." The from 


Howard Hughes 

Makes it on SKF's 


A little more than ten years ago it was the famous 
Spirit of St. Louis writing new aviation history 
across the clouds of mid-Atlantic with her single 
Wright Whirlwind Motor turning, hour after hour, 
on SBDSiF Bearings! 

And now another ship, the famous Lockheed, 
piloted by Howard Hughes and his intrepid crew, 
Lt. Thomas L. Thurlow, Harry P. M. Connor, 
Richard R. Stoddart, and Edw ' ’ ’ 


sents all the startling improvements and all tf 
features that have been developed through a 
flying decade. A newer ship — a faster 
equipped with every new device that the en 
ing genius of a great industry has conceivei 
And yet, she has this much in common wi 
old Spirit of St. Louis and with every othe 
that ever took off on a successful transoceanic 
She made it on SCSI's! 


BALL AND 
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BEARINGS 



FIVE MEN ... A PLANE 

. . . AND DDEEZE SHIELDING 



CORPORATIONS, INC. 


41 SOUTH SIXTH STREET • NEWARK, N. J. 





PERFECT FLIGHTS DON T JUST "HAPPEN 


★ Howard Hughes' epoch-making flight 
represents more than an outstanding 
achievement, it also represents an engi- 
neering achievement unsurpassed in aero- 
nautical history. 

Every material and part used in the plane 
was chosen with an uncompromising determ- 
ination that it must be the finest available. 

Under these conditions it is only natural 
that Mr. Hughes' Lockheed was equipped 
with Aerol Shock Absorbing Landing Gear 
Struts which are accepted by the industry 
as standard. 

To support this selection engineers find 
an ample background of proven perform- 


ance. For over twelve years Aerol Struts 
nave enjoyed a preferential position in 
the industry. They went with Byrd to the 
South Pole — with Ellsworth to the Antarctic 
— with Sir Hubert Wilkins in his several 
Polar flights. They flew with Dick Merrill 
in his two round trips across the Atlantic. 
They are on the big ships like the Douglas 
DC4, the Boeing XBI5 and YBI7, the 
latter the famous "Flying Fortress". Every 
day thousands of Army, Navy, Transport, 
and Training planes make better take-offs, 
safer and softer landings on Aerol Struts. 

To any engineer not familiar with the 
exclusive air-and-oil principle of these struts 
we offer the services of our Technical 
Department. 


THE CLEVELAND PNEUMATIC TOOL COMPANY 

CLEVELAND, OHIO, U. S. A. CABLE ADDRESS - "PNEUMATIC" 
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TO HOWARD R. HUGHES • LT. THOMAS THURLOW • HARRY P. M. CONNOR 
RICHARD STODDART • EDWARD LUND 


O N their record-smashing 91-hour flight around 
the world Howard Hughes and his companions 
used Goodyear Airplane Wheels and Hydraulic 
Brakes — standard landing gear on all Lockheed 
planes because long experience has proved its 
sturdy dependability. On stout Goodyear Wheels 
the heavily laden 12-ton ship roared down the run- 
ways into the air. Under the powerful, velvet-smooth, 
non-freezing action of Goodyear Hydraulic Disc 
Brakes it pulled up to safe, quick stops. Goodyear 
is proud of the part its equipment played in this 
great flight. Wouldn't it be a good idea to have 
this super-tested landing gear on your ship, too! 


On your new ship specify 

GOOD-YEAR 


AIRPLANE WHEELS AND BRAKES 





0ur Compliments to 

HOWARD HUGHES 


—^and to Wright and Jloclheed and the other manufacturers whose 

products were used on this record- treating flight around the world. 



THE B <3 CORPORATION 


the fact that Mr. Hughes 
and that they 
• rove their reliability under 
that reputation 


INDUSTRY 



E AGERLY the world looked on as Howard 
Hughes, Lt. Thomas L. Thurlow of the United 
States Army Air Corps, Harry P. M. Connor, Richard 
Stoddart and Edward Lund completed their record- 
breaking flight around the world. Enthusiastically 
the world hails their achievement! 

SPERRY is particularly gratified that the speedy 
Lockheed “New York World’s Fair 1939” carried a 
full complement of SPERRY instruments, including 
Directional Gyro, Gyro-Horizon, and Gyropilot with 
remote control for the navigator — all of which 
performed perfectly during the entire flight. 


SPERRY GYROSCOPE CO. 
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★ 
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BROOKLYN, 




EXIDE RODE WITH HOWARD HUGHES 
AROUND THE WORLD 





Y OU planned it and you did it, Howard Hughes and 
your crew — well done ! We are proud that Exide 
Batteries were part of your careful plans . . . Exide Aircraft- 
type batteries started Howard Hughes' ship, and furnished 
the current needed for landing lights, navigation lights, 
and instrument lights. These same dependable Exides 
supplied the major portion of the current required to send 
radio messages, and they stood by faithfully ready to 
furnish power when needed. 


£xt6e 


AIRCRAFT 

BATTERIES 


Exide World-Wide Service strikingly demonstrated 
by the flight . . . Duplicate Exide Batteries, fully charged, 
waited at the Paris, Moscow, and Fairbanks landing 
fields, in case Howard Hughes might need them. 


THE ELECTRIC STORAGE BATTERY COMPANY, Philadel f 

The World's Largest Manufacturers of Storage Batteries for Every Purpose 


14,716 Miles, at 206.7 Miles per Hour/ 
FLYING ON 


mmw 
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IN THE HUGHES WORLD-GIRDLING 

LOCKHEED 14 



The NORMA- HOFFMANN line of toS distinct strict 
and over fooo sizes affords PRECISION BEARINGS of 
time-tested reliability — for engines ( including super- 
chargers), engine accessories, control apparatus, in- 
struments, radio equipment, cameras, and landing field 
equipment. * * * * Write for the Catalog. Let our 
engineers work with you. 


Once again, by their performance in an ep- 
ochal achievement, have NORMA-HOFFMANN 
PRECISION BEARINGS justified the confi- 
dence and approval of aviation experts. For 
such a supreme test as this, only bearings 
of proved dependability could be selected. 

The Lockheed Plane (Lockheed Aircraft 
Corp., Burbank, Calif.) piloted by Howard 
Hughes in his record-breaking 'round-the- 
world flight, employed NORMA-HOFFMANN 
PRECISION BEARINGS in its control system, 
as well as in its Pioneer, Sperry and Kollsman 
instruments, and in the Fairchild radio 
compass Mark RC-4. 

"Where the bearings must not fail — 
on land, at sea, or in the air — choose 
NORMA-HOFFMANN PRECISION BEARINGS! 


NORMA-HOFFMANN BEARINGS CORPN., STAMFORD, CONN. U.S. A. 



"If I were an 



That's just one of the talks to be delivered 
anonymously by a masked speaker that will 
set every man t hin k in g at the Annual Con- 
ference of National Industrial Advertisers 
Association in Clevel 1 . September 21-23. 
A second masked speuKei will tell what he 
would do if he were a publication repre- 
sentative. 

We're not going to tell you much here— just 
highlight the program enough to make your 
mouth water and your brain tingle. 

T. M. Girdler, Chairman, Republic Steel Corp- 
oration, is scheduled for the opening address 
and when "T. M." talks he says something. 
J. H. McGraw. Jr. will talk on "What 1 Would 
Do Now If I Were An Industrial Advertising 

The new Publisher's Statement will receive 
full discussion. 

Clinic sessions, so popular last year, will 
again cover a wide range of interesting sub- 
jects. Two half-day sessions instead of one. 
A general conference session will cover such 
subjects as "Preparing the Plan", "How to 
Gather Usable Material", "Copy Technique", 
"How to Sell Management", "Co-ordinating 


Sales and Advertising" and "How and Why 
to Use an Industrial Agency." 

Another session will deal with "Problems of 
the Small Advertiser", "Production Prob- 
lems", "Public Relations" — and there are 
many others. 

If I were an Advertising Manager, I certainly 
would start now to make plans to attend the 
161h N. I. A. A. Conference even if I had to 
hitch-hike to Cleveland. And I would send in 
my advance registration now to— Ed. Bossart, 
Bailey Meter Company. Ivanhoe Road, 
Cleveland, Ohio. 


IF I EMPLOYED AN ADVERTISING 

MANAGER-I would make certain that he at- 
tended this Conference, because changing limes 
and markets demand a changed viewpoint— a 
new viewpoint that can be obtained only by 
hearing discussions by men whose experience 
is up-to-the-minute— right up to September 21st. 



NATIONAL INDUSTRIAL ADVERTISERS ASSOCIATION 


CHICAGO, ILLINOIS 


100 EAST OHIO STREET 


HOWARD HUGHES’ SUCCESSFUL FLIGHT 


. . . the result of careful planning 




•nl», by WESTON. 


WESTON salutes Howard Hughes, 
his flight associates, and the entire 
LOCKHEED organization on such 
skillful, sound planning. 





u Ave., Newark, N. J. 


Weston a 
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What Fields Do You Want to Reach 


DIRECT MAIL 


Research 

Careful Testing 
Thoughtful Planning 


_/fero ~Age 

ISSUED SOLELY THRU 

AERO INSURANCE UNDERWRITERS 


Wiley Post in his round-the-world solo flight used 
a Kreusi Radio Compass (forerunner of the pres- 
ent Fairchild Radio Compass). Following this. 
Fairchild produced the E-4 Radio Compass units 
in quantity for the U. S. Army Air Corps . . . the 
commercial model RC-3 used in the Russian trans- 
Polar flights . . . climaxed by the model RC-4 in 
the Hughes round-the-world flight. 


these factors determined the success of 

the HUGHES ROUND-THE-WORLD FLIGHT 
in which the FAIRCHILD RC-4 RADIO COMPASS 
proved its worth as a radio avigational device. 


These same factors have contributed to the de- 
velopment of the Fairchild Radio Compass through 
constant research, service testing, and manufac- 
turing experience . . . over 1,000 units are in use 
in 14 countries throughout the world. 


FAIRCHILD AERIAL CAMERA 
CORPORATION 

88-06 Van Wyck Boulevard 
Jamaica, L. I., New York 


Good Pilots 


Die in Bed! 


Pilots — like other people — 

Ground-loop out of bathtubs! 
Tail-spin off ladders! 

Power dive down stairs! 
Take-off from banana peels! 
Side-slip out of chairs! 

Taxi into oncoming cars! 



Irving Air Chute Company 

Congratulates 

HOWARD 

HUGHES 


IRVING AIR CHUTE CO., INC. 

1670 Jefferson Avenue, Buffalo, New York 

Factories at: Buffalo, N. Y.; Glendale, Calif.; Port Erie, Canada; Lctcbwortb, Herts, England. 


5 1 R V I N CHAIR 
CHUTES were 
chosen for this world flight 


and his globe -girdling crew on 
their remarkable contribution 
to aviation. 



Leach relays have proved their reliability 
with Howard Hughes on his splendid 
around the world flight. 

And with American planes in daily service 
throughout the world. 

Leach relays are engineered for aircraft 
requirements. 

LEACH RELAY COMPANY 

5915 Avalon Blvd. Los Angeles, Cal. 





Advertisers in business papers J 
enjoy widest consideration 
when industry buys . . . 



and widest I 
REPUTATION lor j 
quality of PRODUCT ; 


McGRAW-HILL PUBLISHING COMPANY, INC. 

330 WEST 42nd STREET, NEW YORK, N. Y. 

Offices in — ATLANTA • BOSTON • CHICAGO • CLEVELAND 


DETROIT • PHILADELPHIA • SAN FRANCISCO • ST. LOUIS 
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4VI4TICN ECUPMENT & EXPORT • INC. 

2J DtAytc Sicect. New Ycbii Cm. U. S. A. Cacle Addcess: AVIOIIPC 


HUNDREDS OF TEST 
PILOTS WORK FOR 
EACH SPORTSMAN PILOT 


GENERAL TIRE & RUBBER CO. 

AKRON • OHIO 


GENERA 

KNOWN ROUND THE WORLD FOR SAFETY 


Emblems -Service Pins -Watches 


WELLINGTON SEARS COMPANY MSTA 


JOHNSON 

NATIONAL INSIGNIA 

CO., INC. 
314 W. 14th St. 
N. Y. City 
Est. 1894 



CLASSIFIED ADVERTISING == 


AVIATION'S 

Market Place 

USED PLANES, ENGINES AND PARTS FOR SALE, TRADE OR WANTED 
SPECIAL SERVICES OF DISTRIBUTORS, FIXED BASE OPERATORS, ETC. 

(Sates and Samoa— Storage— Repairing— Charter— Aerial Towing or inhibitions— Special Instruction) 

EMPLOYMENT-SELLING-BUSINESS OPPORTUNITIES: OFFERED OR WANTED 

Address AVIATION "Classified", 330 W. 42nd St., New York, N. Y. Phone: MEdallion 3-0700-Erf. 556 


TO AVIATION READERS: THIS IS YOUR MARKET PUCE' 
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= AVIATION'S MARKET PLACE = 
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= AVIATION'S MARKET PLACE = 


Used Planes — General — (cont'd) 





AVIATION 


= AVIATION'S MARKET PLACE = 


9 BAH 
CERTIFIED U 

'Light'. ' Perfect VtadlUorL I 2 5 0.00 

Stinson 1936 — 260 HP— 5 Place. Red and 
celver! Generator. Landing Lights. Flares. 
Climb! Pl ” a T “ r "' » 5,760.00 

Stinson 1937—140 HL Fjctory Dejnon- 

^rM^^ W SpM™ PP IndicMor^I^ T nnd 

STINSON AIRPL 

WAYNE 

G A I AS 

SED PLANES 

mJlverTseneltlve^AIUrneWr!* 101 "" ^?*6o!o0 

ANE EXCHANGE 

MICHIGAN 


Vultee V-IA Transport 

AIRPLANES 

Ten Place Planes with Wright 
Cyclone Engines; New and 
Used Planes Available. 

ENGINES 

Manufacturer Type H.P. 

Pratt & Whitney Hornet S7S 

(Geared) 

Pratt & Whitney Hornet 525 

Pratt & Whitney Wasp 450 

Wright J-6 300 

Curtiss D-12 435 

Curtiss Conqueror 600 

Engines available in quantities 
Can supply used engines and en- 
gines fully major overhauled by 
Government approved and factory 
authorized repair stations. 

THE VIMALERT COMPANY, LTD. 

81 3 Garfield Ave„ Jersey City, N. J. 

WELCOME 

NATIONAL AIR RACES 

seevict - STCSaGE 

AIRCRAFT SERVICE. INC. 
Clevelond Airport Ctevelond. Ohio ; 



FOR SALE or TRADE 

Olio Ware B — USOdPo^aa ***** ^ a,rp,ana 

teagaa 

WRIGHT GYPSY 
AMERICAN CIRRUS 

MENASCO MANUFACTURING CO. 


1936** Cubs °prlcod from 5600.00 up. We 
can uxm a Ford Tri-Motor or now^Caba 

Southeaster a Cub Distributors 

Blevins Aircraft Corporation 

GENERAL AIR SERVICE 



Sleeclr Aircraft, Inr. 

STINSON 

-sar* == 

Will take trade blind A night equip. 

THE H. C. ROBBINS COMPANY 

PERSONAL SERVICE 


Hangar F, Roosevelt Field 
Mincola, L. I., N. Y. 
Telephone Garden City 3308 
Westchester Airport 


Cleveland Airport Cleveland, O. 


Arrnonk, N. Y, 

Telephone Armonk Village 308 

2 Pratt & Whitney Wasp Jr. S. B. 
En 9 lnes _2 Constant Speed Propellers 

no Q St «et LEX VOD> ’ G ' 4*** 

Standard Aircraft Equipment Co. 

Pioneer /*AN Stromberg 

sx W :m 

Hangar "0”. Rooxtv.lt Flaw. Mlceola. L. I„ N. Y. 


INSTRUMENT FLYING 
INSTRUCTIONS 

Sundorph Aeronautical Corp. 

Cleveland Airport 

EXCEPTIONAL V AL EES 

O STINSON 1937 Demonstrator Irss than too lira. 
Extra wiUpment Incluillns radio receiver. Lycom- 
ing 345 H.P. valve lubricated motor 309S5.00 

* w Al b^®.J5." 0 ™.5,lTuf'Sdnm' 1 ”i Kr 3 
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BOULEVARD AIItl'OItT, INC. 
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Seeks in all countries 
types of aircraft 
inti engineering ac- 
cessories anti components, pre- 
ferably patented and established 
U. S. products for development 
and production by the manufac- 
turing companies of the 
SIMMONDS GROUP 


Airplane Design 




CORNELL CO-OP SOCIETY 

Ithaca, N. Y. 



WHERE TO 



BUY 


NEW EQUIPMENT— ACCESSORIES— MATERIALS— SUPPLIES 




AVIATION 

SCHOOLS 




BACHELOR OF SCIENCE DEGREE. Course 
covers airplane design, propeller design, aero- 
dynamics (including theory of airfoils, stability, 
' ' 1 lightcr-than-air craft, air- 

nigmes uuu all fundamentals. Equipped 
i modern wind-tunnel (see illustration) 
inn m.les nor hour 5 P' c n d ^ 8s ““™' s 

k ordinarily re- 

S ired in 4 years of college given in 2'/, years, 
aduates in Mechanical Engineering can c 

Study and analysis of e 
portation included. Flying school facilities ai 

the* aviation industry. Development and p 
him. Students who lack "- 1 - ' *— ! - ! - 

J uired work, without lc 
aniiary, March. Cou 
Mechanical, Chemical a 


Write tor Catalog 




YOUNG MEN NEEDED : 


g field of Metal Aircraft Cons 
efinite pre 
'osilions I 


CONSTRUCTION SHEET METAL ALUMINUM AND ENGINEERING 

• FABRICATION STEEL WELDING • 

’ ir. oe.'a.e ENGINES 


MAINTENANCE 


Complete Details of Our Fall Class Now Forming 
By Writing For Our Free Folder 

'OPPORTUNITY IN AVIATION” 

Luscombe School of Aeronautics 

WEST TRENTON, N. J. 
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WARREN SCHOOL OF AERONAUTICS 


Get into Aviation 


Fly at Chicago's Finest Airport 


CONSOLIDATED AIR SERVICE 
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Illlllll AVIATION SCHOOLS llllllll 



ROOSEVELT AVIATION SCHOOL 


1 SIGN AND MAIL COUPON TODAY"] 

ROOSEVELT AVIATION SCHOOL- At Roosevelt Field, Mineola, Long Island, N. Y. 
Without obligating me, send details of course checked: 


WORK IF YOU CAN GET IT 
ANII YOU CAN GET IT IF YOU TRY" 

That quotation from one of today’s popular songs hits 
nail on the head. You can get work in the aviation 
industry, but to get it you’ve got to take a course of 
training and you've got to master it. After you’ve done 
that, you get your chance to enter aviation and your 
opportunity to advance as fast as you prove yourself 
capable and worthy. In this fast growing industry there 
are, literally, unlimited opportunities for success, the 
steps to which are: proper training; mastery of the course 
you take; determination, ability and character; the desire 
to continue to learn and the ambition to reach the top. 


PROVIDES THE MOST IMPORTANT STEP— PROPER TRAINING 

■w 
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MORE (URTISS-WRIGHT TECH GRADUATES WORKED ON THE DC-4 

Ma. ^bomcdd jbouqlcU M 

PRESIDENT OF THE DOUGLAS AIRCRAFT CO., SANTA MONICA, § CALIFORNIA A] ML 

Saifi IN A LETTER TO MAJOR C. C MOSELEY bj/j 


Ho ItUfli&i compliment can, be paid GuAtiM.- 'WiicpUt ^Jeclt and ill tyiaduale* 
— ho* U UteAe any luyheA aulltoAily titan Ma. Iboaylai. 

Curtiu-Wright Tech is APPROVED by the U. S. Government. ACCREDITED by the Stete Board 
o( Education, ENDORSED by the Aircraft Industry end offors ipecialiied training only In 

AERONAUTICAL ENGINEERING OR MASTER MECHANICS 
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LEARN AVIATION 
IN LOS ANGELES 


AVIATION CENTER OF THE WORLD 



transport . . -The Douglas DC 4 takes off— it's being tested here by 
the U. S. Bureau of Air Commerce. . . A group of California Flyers 
Students taxi out for a mass cross-country flight. -All day long- 

. . . Here is the pLure'yo.Ace from r'hccampus of California Flyers 
School of Aviation at the Los Angeles Municipal Airporc-Here 






BOTH FLYING AND MECHANICAL 
COURSES OFFERED IN THOROUGH, 
TIME -TESTED TRAINING PLAN • • 

mmmm 

SEND FOR FREE BOOK. TODAY 




“SEE. 
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C ontinental 


A.BA AIRCRAFT 
i m. 9U ENGINE 

Immediately available on 

AERONCA Aircraft 
CUB Airplanes 


A-40 and A-SO aircraft engines asiurat a steady 
on your new AERONCA or CUB airplane. Merely 


A-SO The new 50 H.P. 1900 R.P.M. engine that 
detlvors such smooth, brilliant, dependable 
performance. Remarkable fuel economy makes 

- rocker boxes— Hydraulic tappets— Individual 
steel cylinders, etc. reduce periodic engine 
service ond inspection. Continental factory 
authorised ports and service stations In 32 

Canadian points. Get A-40 and A-50 literoture. 


Continental Motors Corporation 

Aircraft Engine Hi vis ion 


■INDEX TO A1IVEKTISEIIS 
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fim fdld*A«f sT'c smeri Co 
(wnrrsl Tnr A Rcbbrf Co 
Goodrich Co . Tbe. 0 P 
(xvijyesr Tire A Rubber Co. Inc 
Gulf Oil Corp 

Gull KefinniB ^Co ^ ^ ^ 


Jjliiio (b. TEr.^GImn 1 

pdo^I^'i'r^'s^MIe Co^ 

Perker-Kelon Corp 

Rbeetc Airmf, Products Co 
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Vellioftron'Seert Co. 
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DISPLAY ADVERTISERS 




ir COMPLETE OWNER SATISFACTION is the 
soundest reason for any product "rating" your 
sincere interest. DART owners say — "In both 
ifs popular price indicates." Private. Owners and Com- 

nomical airplane for all typos of flying should see tho 
DART first— 

Write tor descriptive literature .... now 


DART MANUFACTURING CORPORATION 

PORT COLUMBUS COLU MBUS, OH IO 



AISCAAFT^^U^ COMPANY 

FABRICATORS OF SHEET METAL 
AND TUBULAR PARTS FOR AIRCRAFT 

Contractors to the Governmenl and leading manufacturers 


H. A I R C R A F T COMPANY 


DZUS FASTENERS 


SIMPLICITY -:-SPEED "-SAFETY 

DZUS FASTENER CO., INC. 

BABYLOU , N. Y. 



Dependable 

Performance 

. . . you get it in 

nm) 

The Nut that can't shake loose 


By dependable performance we mean that 
this nut, once tightened up, will defy all the 
vibration, shocks and jars encountered in 
aviation service. The “live-action” provided 
by the built-in locking ring is unfailing. It 
springs into life and grasps the bolt as soon 
as a backing off tendency is felt. 
"Unshako" can be taken off easily with a 
wrench and reused, for tests show that it 
will not harm the bolt threads. 

Write for literature that tells how you can 
save on maintenance time by equipping with 
"Unshako". 

Standard Pressed Steel Co. 

u«ANcma JENKINTOWN, PENNA. « & WS"Jg 


BERRYLOID 


AIRCRAFT FINISHES 









TODAY it's Wings over the Esso Mark 




This new sign 
identifies new products of new high 
quality backed by the oil 
industry's leader 

This is the latest step in a story that dates 
back to Kitty Hawk, when we supplied the 
fuel for the Wright Brothers. From that day 
to this, we have been a vital part of avia- 
tion development. Through the years, avi- 
ators have relied on our products for his- 
toric flights and for the heavy grind of 


Now, these products are known 
under the brand name ESSO be- 

proved themselves clearly superior 
y of the Esso mark. 


Esso 



frames of temperature. Greater 
film strength increases cylin- 
der and piston life. Approved 
by all leading engine builders. 




INTERNATIONALLY-ACCEPTED 


STEARMAN 


*7 I CHMTIMIY is chosen each year, by more and more 
governments as their official military training planes. These sturdy aircraft 
are ruggedly built — and readily adaptable to the many rigorous requirements 
of military aviation. Significantly, Stearmans feature Eclipse equipment as 
standard. Starters, generators, dynamotors, vacuum instrument pumps, are 
all of Eclipse manufacture. This acceptance is proof again of the high regard 
in which the aviation industry holds Eclipse Products. 

ECLIPSE AVIATION DIVISION 

OF BENDIX AVIATION CORPORATION 
EAST ORANGE, N. J. 


